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A. COMPUTATIONAL SYSTEM FOP 
AEPOBYNW'IIC DESIGN AND ANALYSIS OF 
SUPERSONIC AIRCRAFT 

PART 2 USFP'S MANUAL 

U. D. Middleton, J. L. Lundry, and R. G. Coleraan 
Boeing Commercial Airplane Company 


1.0 SUMMARY 


An integrated system of computer programs has been developed for 
the design and analysis of supersonic configurations. 

The system consists of an executive driver and seven basic 
computer programs including a plot module, which are used to build 
up the force coefficients of a selected configuration. 
Documentation of the system, has been broken into 3 parts: 

Part 1 - General Description and Theoretical Development 

Part 2 - User’s Manual 

Part 3 - Computer Program Description 

This part, the user's manual, contains a description of the 
system, an explanation of its usage, the input definition> and 
example output. 

These three documents supersede NASA contractor reports CR-2520, 
CF-2521, and CR-2522 which described an earlier version of the 
system. 

Interactive graphics for use with the system are optional, 
employing the NASA-LFC CRT display and associated software. A 
description cf the interactive graphics portion ’of the system is 
given in Appendix A. 


The computer program is written in FORTRAN IV for a SCOPS or 
KFGNOS operating system and library file. It is designed for the 
CDC 6000 series of com.puters and is overlay- structured. The 
system requires approximately 115000s central memory words and 
uses eight peripheral disc files in addition to the input and 
output files. 




2.0 INTRODUCTION 


A series of iridividual computer programs for design or analysis of 
supersonic configurations has been linked together into a single 
system. The system, because of built-in communication betv;een the 
programs, is substantially simpler to input and- use than the 
individual programs operating in a stand-alone mode. In addition, 
a common geometry format, based on the NASA-LFC configuration 
plotting program, has been adopted to standardize the input 
requirements of the basic programs. 


Interactive graphics have been included in the system, to display 
or edit input and to permit monitoring and read-out of program 
results. The graphics arrangement is tailored specifically to the 
NASA-LRC CDC 250 cathode ray tube and associated software. 
However, all graphics applications have been subroutined to the 
main pregrams and could be easily converted to a different 
graphics set-up. 
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3.0 DISCUSSION 


A scherratic of the design and analysis system is shown in figure 
3.0-1. The system consists of an executive "driver" and seven 
basic computer programs including a plot program and a geometry 
input module, which are used to build up the force coefficients of 
a selected configuration as shown in figure 3.0-2. The system may 
be used with or without interactive graphics. 


The complete design and analysis system is a single overlaid 

computer program, with the executive driver as the main overlay 

and the basic programs as primary overlays. The basic programs 

manipulate input (geometry module) , draw a picture of the 
configuration (plot module) , or perform design or analysis 
calculations. 

Aerodynamic force coefficients for a selected configuration are 
built up through superposition. The individual modules of the 
system provide data tor the force coefficient build-up as follows: 

• Skin friction is computed using flat plate turbulent 
theory. 

• Wave drag is calculated from either near-field (surface 

pressure integration) or far-field (supersonic area 

rule) methods. The near-field method is used primarily 
as an analysis tool, where detailed pressure 

distributions are of interest. The far-field m.et.hod is 
used for wave drag coefficient calculations and for 
fuselage optimization according to area rule concepts. 

• Drag-due-to- lif t is computed from the lift analysis 
program, which breaks arbitrary wing/fuselage/canard/ 
nacelles/horizontal tail configurations into a mosaic 
of "Mach-bcx" rectilinear elements which are employed 

in linear theory solutions. A complementary wing design 
and optimization program, also using the Mach-box 
approach, solves for the wing shape required to support 
an optim.ized pressure distribution at a specified flight 
condition. 


3.1 System Communicanions 

Communication between the executive and the different basic 
modules is performed by disc files and limited common block 
storage. 
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1 ) 


Input 


All input to the basic modules is handled through the 
common geometry module and its associated interfaces. 
A fundamental consideration in the setup of the system 
has been that input to the basic modules would not be 
changed by their incorporation into the overall system. 
However, to minimize and simplify system input 
requirements, a special geometry module has been created 
to read all input, and then sort and structure the input 
needs of the basic programs. 

2) Program: Sequencing 

Program execution is ordered by means of special 
identification cards, read in the executive, which 
initiate a specific operation; for instance: 

GE0M 

This card instructs the executive to have the 
geometry module read configuration geomietry. 

PL0T 

This card orders a plot of the configuration to 
be drawn, according to size and view requirements 
which will be supplied. 

SKFR 

Compute skin friction for the configuration. 

Other similar cards control the other basic modules. The 

configuration that is to be plotted, or analyzed, need not be the 
complete configuration that has been input. Also, the geometry 
definition may be updated without complete replacement of the 
gecmetry input. 

A summary of the executive control cards is given in Section 4. 

For each basic program, there are some inputs that are not 
geometry. (e.g., Mach number, number of longitudinal cuts in 
analysis, etc.) These inputs are given immediately after the 
program calling card and are read in the proper interface routine 
in the geometry module. 

3) Program. Answers 

A limdted -amount of comimon storage between the different 
programs is used to preserve answers and transfer data 
between modules. The wing design module is the largest 
single program in the system. Therefore, some common 
blocks used in the wing design program are carried also 
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in the executive level without increasing total system 
size. These data blocks include: 

• Wing camber surface definition 

• Wing thickness pressures 

• Fuselage upwash bouyancy pressures 

• Nacelle pressure field 

• Asymmetric fuselage buoyancy field 
(non mid- wing configurations) 

Another data block transfers the optim.ized fuselage area 
distribution, based on wave drag considerations, to the 
geometry module for updating. 


3.2 Geometry Module 

The function of the geometry module is to read system geometry 
input, update it if required, and arrange it as needed tor the 
individual programs of the system. A schematic of the geometry 
module is shown in figure 3.2-1. 

The geometry module is accessed by the executive control cards 
GE0M NEW (input new configuration) or GEOM (addition or 
replacement cf components) . The geometry module is also called to 
update the fuselage or wing camber surface definitions if the 
executive cards FSUP or WGUP are read. 

In addition, the geometry module is called by the executive as an 
intermediate step in the execution of any of the basic programs. 
This requires the proper interface routine to be entered, the 
system geometry to be put into the correct formi for the program to 
be executed, and any special (non-qeometric) data required to be 
read. This is all stacked in the proper order, whereupon the 
executive then calls the basic program. 

In order to minimize core storage requir emients of the input data, 
both the basic system geom.etry and the transferred input (from the 
geometry module to another program.) are stored on tape (or disk). 
The basic system, geom.etry is preserved on a tape when the geometry 
module is not in core, and the input "stack" for a given program 
is written on a tape to be read by the program's when called by the 
executive. The input tape created by the geometry module thus 
merely replaces the usual input tape written from cards. 

The format of the system geometry input is the same as that of the 
NASA-LFC plot program (reference 2) . There are some restrictions 
(relative to the reference 2 input) in the allowable number of 
input defining stations, however. The geometry format and limits 
are giver, in section 4. Some optional geometry has also been 
added. This includes provisions for fuselage perimeters to be 
input (if needed by the skin friction program) , and provisions for 
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wing camber surface input at planform spanwise stations other than 
those specified for the system geometry. This camber surface 
definition, called WZ0PD, is data in the form normally generated 
or used by the wing design and analysis programs. Also, nacelles 
may be located either in the 2 coordinate system of the basic 
geometry, or relative to the local wing surface, whichever is more 
convenient. 


3.3 Plot 

The plot module genera'tes the necessary instructions for drawings 
of the input configuration, either in hard-copy form (Cal Comp) or 
6n the cathode ray tube. Various view options are available. The 
view option and drawing size are controlled by program inputs. 

The plot program was developed at NASA-LRC and has been 
incorporated into the system with minimum change. Documentation 
of the program is presented in reference 2. 

A typical configuration drawing generated by the plot program is 
sh.cwr. in figure 3.3-1. 


3.4 Skin Friction 

Skin friction drag for a configuration is computed by separating 
the airplane into its components, then calculating wetted area and 
the corresponding turbulent skin friction drag tor each component. 
The wing, tail and/or canard (com.ponents which may have large 
variations in chord length) are strip-integrated to obtain an 
accurate average skin friction coefficient. Skin friction 
coefficients are computed from, the method of reference 1. 

Flight conditions for skin friction calculations may be input 
either as Mach number/altitude, or Reynolds number per foot and 
total temperature. If the user wishes to input wetted areas for 
the different components, rather than have the program generate 
the wetted areas from the system geometry, several special input 
options are provided. 

A schematic cf the skin friction program is shown in figure 3.4-1. 


3.5 Far-Field Wave Drag Program 

This program computes the zero-lift wave drag of an arbitrary 
configuration by means of the supersonic area rule. The program 
was originally developed at the Boeing Company, and has been 
documented (reference 3) and updated by NASA-LFC. The version of 
the program used in the design and analysis system is that of LRC. 


11 












The far- field wave drag program is extremely versatile, and 
includes a fuselage area optimization feature which is very 
useful. The fuselage optimization is accomplished by requiring 
the program to optimize the overall area distribution of wing- 
nacelles-tail, etc,, subject to a few fuselage area control points 
or ’’restraints” . The program then ”fills-in” the non-restrained 
fuselage area distribution in an optimum fashion for minimum wave 
drag. 

In the design and analysis system, a fuselage area distribution 
may be optimized by initially defining it in the basic geometry, 
optimizing the definition in the far-field wave drag program, and 
then transferring the optimized definition to the geometry module 
for use in further design or analysis cycles. The actual transfer 
of the optimized fuselage geometry is performed by use of the 
executive card FSUP, as described in Section 4, 


3.6 Near-Field Wave Drag 

The near-field wave drag program computes zero-lift thickness 
pressure distributions for an arbitrary wing- body -nacelle 
configuration. The pressure distributions are integrated over the 
.cross-sectional areas of the configuration to obtain the resultant 
drag force. This force may or may not correspond directly to the 
drag computed by the far-field method, depending upon the degree 
of ’’transparency” specified for the near-field pressure 
integrations. 

By transparency is meant the assumption of the far-field method 
that pressure fields from all components "pass through” and 
interact with all other components, regardless of possible 
physical barriers imposed by in-between components. 

Typical pressure data from the near- field program is presented in 
figure 3.6-1. A wave drag coefficient summary from the program is 
shown in figure 3.6-2. • 

The near-field program has three principal uses; 

1) As an analysis tool for studying the zero-lift drag 
forces associated with the interacting pressure fields 
of different configuration con^onents. In this respect, 
the near-field program has an advantage over the far- 
field wave drag method in that there need be no 
assumption of transparency, 

2) As a source of loads data for structural design and 
analysis. 

3) As a source of thickness pressure fields for use in the 
pressure limiting options of the wing design and lift 


14 - 



FIGURE 3.6-1.- WING-BODY SOLUTION, M ^2.6 
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analysis programs. (This option is described in section 
3.7, but basically requires that the total surface 
pressure coefficient on the wing, i.e., thickness+lift , 
cannot be less than some specified fraction of vacuum 
pressure coefficient.) 

If the wing thickness pressures are to be used by the 
wing design or lift analysis programs in pressure 
liiriting options, then the near-field program must first 
be run. Curing program execution, the thickness 
pressures are loaded into a system common block and are 
then available where needed. 

Nac el le pressur e _fiel^optigns . - The near- field program allows 
for up to 3 pairs of nacelles located external to the wing- 
fuselage (or 2 pairs plus a single nacelle at Y=0) . The nacelles 
may be either above or below the wing (or both) - 

The nacelle pressure field is the pressure field imposed on the 
surface of the wing by the nacelles. A feature of the near-field 
program is the choice of "wrap” or "glance" solutions for the 
nacelle pressure field, as shown in figure 3.6-3. (The far-field 
wave drag program uses essentially the !*wrap" solution) . 

Available experimental data do not make it clear whether a "wrap" 
or "glance" solution is more correct. Since the nacelle-on-wing 
interference term is substantial, both solutions are available in 
the program (ccntrolled by an input code) . 


3.7 Wing Design and Lift Analysis 

The wing design and lift analysis programs are separate lifting 
surface methods which solve the direct or inverse problemi of: 

t 

• Design - to define the wing camber surface shape 

required to produce a selected lifting pressure 
distribution. The wing design program includes methods 
for defining an optimumi pressure distribution. 

• Lift analysis - to define the lifting pressure 
distribution acting on a given wing camber surface 
shape, and calculate the associated force coefficients. 

The lift analysis program contains solutions for the effect of 
fuselage, nacelles, canard and/or horizontal tail, and wing 
trailing edge flaps or incremental wing twist. Using 

superposition, the program solves for drag-due-to- lift , lift curve 
slope, and pitching moment cnaracterist ics of a given 
configuration through a range of angles of attack at a selected 
Mach number. 
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PRESSURES ^'GLANCE” AWAY FROM WING AT ADJACENT 
NACELLES 

The nacelle pressure field and accompany jno shock wave^ "glance 
away from the wing when encountering adjacent nacelles. In 
application, the nacelle generated pressure field is terminated on 
encountering another nacelle. 



PRESSURES "WRAP" AROUND ADJACENT NACELLE 

The nacelle pressure fields and accompanying shock waves 
"wrap" around adjacent nacelles. In application, the nacelle 
generated pressure field is allowed to pass through another 
nacelle as if it were transparent. 


FIGURE 3.&3.-NACELLE PRESSURE FIELD CONCEPTS 



The wing design program is more limited in scope, since it is used 
tc solve for the wing shape required to support a design pressure 
distribution at a specified flight condition. The program also 
contains, however, a number of opt-ional features for identifying 
the design pressure distribution. This is a demanding sojution, 
because it requires that; 

• Drag-due-to-lift of the wing be minimized at a given 
toral lift, subject to an optional pitching moment 
constraint. 

• Constraints be applied to the design pressure 
distribution -to provide physical realism. 

• Effects of fuselage upwash, nacelle pressure field, 
etc., be reflected in the design solution. 


Wing Design and Optimization 

Given a wing planform and flight condition, the wing design 
pregram solves for an optimum (least drag) pressure distribution 
and the corresponding wing shape, subject to specified constraints 
on : 

• Total lift 

• Pitching moment at zero lift 

• Upper surface pressure coefficient level and/or 

streamwise gradient 

• Ordinate at defined planform locations 

Basically, the method of the wing design program is that of 
references 4 and 5. For use in the integrated design and analysis 
system, however, the program has been substantially expanded to 
provide the following capability; 

• Use of any com, bination (or all) of ten basic lifting 

pressure loadings, in an optimium fashion. 

Optional imposition of pressure level and pressure 
gradient constraints on the wing upper surface, to 
prevent occurrence of unrealistically low pressure 
coefficients . 

• Optional consideration of three configuration-dependent 
loadings (fuselage upwash and buoyancy, and nacelle 
pressure field) . 
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Drag-due-to-lift 
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FIGURE 3.7-1. -EFFECT OF NUMBER OF LOADINGS ON WING DESIGN 
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• Optional consideration of three wing camber- induced 

loadings which are proportional to the three 
configuration-dependent loadings. This introduces 
camber-related terms to modulate the configuration 
related loadings (Example: trailing edge reflex for 

nacelle buoyancy loading) . 

• Optional identification of a small planform region 

(e.g., trailing edge flap) for special incremental 
loading. 

• Optional constraints on camber surface ordinate at 

specified planform locations. 

The presentation of the wing design results, for selection of an 
optinum pressure distribution, is in the form of drag-due-to-lift 
versus zero-lift pitching moment ) - A typical presentation 

is shown in figure 3.7-1, illustrating the effect of increasing 
the number of design loadings and adding the nacelle- buoyancy 
loading. Selecting a and Cjj^q combination for the wing defines 
a corresponding pressure distribution which may then be used to 
generate the associated wing camber surface shape. (The bucket 
plot is not used with ordinate constraints, however, and only the 
solution corresponding to the design point values of Ct and c is 
printed.) 

Pressure const raints . - The use of a large number of basic wing 
loadings permits great flexibility in identifying a theoretically 
optiirum lifting pressure distribution. Such an optimum may be 
physically unrealistic, however. Linear theory contains no 
liiritations on allowable surface pressures, e.g., "optimum” 
pressure distributions may well involve upper surface pressure 
coefficients lower than vacuum Cp. To avoid this possibility, a 
pressure constraint formulation has been added to the solution. 
This functions fcy limiting the total wing upper surface pressure 
coefficient to be equal to or greater than an input Cp, and by 
limiting the longitudinal gradient of this upper surface pressure 
to be less than or equal to an input gradient level. 

By superposition, the total upper surface pressure coefficient is 
the sum cf wing thickness pressure (from the near-field wave drag 
program, as noted in Section 3.6), fuselage pressure field, and 
the upper surface lifting pressure. 

The effect of constraining the allowable design pressure 

distribution for a basic wing planform (no fuselage) is 
illustrated in figure 3.7-2. For a given planform and set of 
loadings, the program cycles to find an optimum pressure 

distribution (least drag) subject to input constraint conditions. 
First an optimun: loading combination is found, then the 

corresponding peak pressure level and gradient are located. If 
either violate the input limits, a new optimum loading is found 
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with a pressure constraint applied at the location of the rraximurn 
pressure violation. The new optiirura is then examined, etc. 
Gradient is everywhere satisfied before level is constrained, as 
described in the theory document, volume 1. 

The cyclic operation continues until the wing pressure 
distribution everywhere satisfies the pressure constraints. Tn 
the example case shown, the effect of adding pressure constraints 
shifts the drag minim,um from the bucket plot level to the level 
indicated by the flagged symbol. 

It can occur that the input pressure gradient constraint cannot be 
satisfied within the other constraint bounds of Cmo, wing 
thickness pressures and/or Z constraints. In this case, the 
program automatically increases the input acceptable gradient 
level by 20 percent and tries again. This process will continue 
until the gradient level is satisfied. No similar option is 
applied to the pressure level constraint, however; if pressure 
level cannot be satisfied, the program halts. 

A further discussion of pressure constraint application is given 
on page 29. 

Loading de fi nitions. - A tabulation of the pressure loadings 
available within the design program is given in Table I on page 24. 
The configuration dependent loadings may be used both as a 
superimposed, independent effect and also as a definition of a 
loading which may be varied (by wing camber) in the optimization 
process. 

• As an independent effect, the configuration-dependent 
loading acts upon the wing in the optimization process, 
but cannot be varied (loadings 15-17). 

• As a loading definition (12-14), a configuration- 

dependent loading produced by wing camber may be 
introduced in addition to its independent effect. The 
optimization then could cancel the lift of the 

independent effect with this camber- generated loading, 
if that were the optimum solution. 

A configuration-dependent loading may not be used as the source of 
a variable loading without also using it as an independent 
loading. 

Fuselage in wing d esign solu t ion . - The fuselage may be included 
in the wing design solution by input of fuselage geometry and 
specifying a side-of-f uselage semi-span station. The resulting 
solution is then split into two parts: the wing part (outboard of 
side-of-f uselage station) with loading definitions as described 
previously, and the "fuselage” part (inboard of side-of-f uselage 
station) . Loadings inboard of the side-of-f uselage station are of 


TABLE ! 

DESCRIPTION OF WING LOADING TERMS 

Loading 

Number Definition 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 

11. 

12 . 

13. 

14. 

15. 

16. 
17. 


Uniform 

Proportional to x, the distance from the leading edge 

Proportional to y, the distance from the wing centerline 
2 

Proportional to y 

2 

Proportional to x 

Proportional to x(c - x), where c is local chord 
2 

Proportional to x (1.5 c -x) 

Proportional to 2 (1 + 15 
Proportional to (1.05 c-x)^'^ 

Elliptical spanwise, proportional to 
Proportional to x, the distance from the leading edge of an 
arbitrarily defined region 

A camber- induced loading proportional to the body bouyancy 
loading 

A camber-induced loading proportional to the body upwash loading 
A camber- induced loading proportional to the nacelle buoyancy 
loading 

The body bouyancy loading 
The body upwash loading 
The nacelle buoyancy loading 


/(I -y/|) 
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the •'carry-over*' type, and are dependent functions of the loadings 
outboard of the side-of-f uselage. 

Drag of the "fuselage" part is calculated by applying the carry- 
over loadings to the fuselage camber line. The outboard, or wing, 
part is handled as for the wing alone case, with integrations 
begirning at the side-of -fuselage. The wing-fuselage solution 

thus reflects the interdependence of wing and fuselage 

contributions to the wing design optimization. 

There are several considerations of importance in the 

wing/fuselage solution: 

• Wing paneling (internal definition of wing geometry) may 
require a slight shift in the input side-of-fuselage 
station. This is accomplished automatically in the 
program and an explanatory note is printed. 

• The fuselage attitude and wing caraberlirie at the side- 

of-fuselage must approximately align for the drag 

integrations to be valid. Experience has shown that it 
is necessary for a constraints to be applied to the wing 
caioberline at the side-of-fuselage for, this to occur, 
(a constraints are discussed in more detail on page 
33) . 

• For convenience, the fuselage attitude (relative to the 
basic geometry definition) in both the lift analysis 
program (to generate upwash loading) and the wing design 
program can be changed without revising the basic 
geometry. (In the lift analysis module, this is done by 
a special application of the pressure limiting option. 
Set FLIMIT=1.0, an appropriate value of vacuum fraction 
VACFR, and increment the fuselage angle of attack in 
TLALP) . 

Inclusion of the fuselage in the wing design solution is 
illustrated in figure 3.7-3. In the example case shown, the wing 
camberline at the side-of-fuselage was constrained at the four 
locations indicated. A bucket plot is not produced when B 
constraints are used; however, the effect of adding pressure 
constraints to the solution is illustrated by the symbols on the 
drag-due- to- lift versus plot. 

Us e of confi gura tion-depen dent l oa di ng s. - An example of the 
inclusion of a configuration-dependent loading is illustrated ir 
figure 3.7-4, showing "reflexing" of the wing due to nacelle 
influences. The wing trailing edge is bent upward locally, or 
reflexed, to take advantage of positive pressure coefficients from 
the nacelle pressure field. 
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The loadings due to the fuselage include both lift caused by the 
fuselage upwash field and also lift due to asymmetric distribution 
of fuselage volume above and below the wing (non mid-wing 
arrangement) . 

As a special case, the asymmetric fuselage buoyancy loading 
(number 15) , can be used even if its net lift is zero; this 
feature permits the inclusion of fuselage thickness pressures in 
the pressure limiting case for a mid-wing arrangem.ent . However, 
if the fuselage buoyancy lift is zero, the wing camber loading 
propcrtional to the fuselage buoyancy loading (number 12) cannot 
be used, since it would cause the optimization solution to fail. 


Optimization of the wing design considering influence of the 
fuselage upwash field is performed iteratively, using both the 
wing design and lift analysis modules. A fuselage shape and 
incidence is first assumed, the upwash field and corresponding 
loading is calculated by the analysis program, and the design 
solution is performed. Because the resulting wing shape probably 
differs from the shape used in the initial upwash solution, the 
upwash loading is incorrect. It may be desirable to then rerun 
the wing design solution and/or alter the fuselage angle of 
attack. A representative program executive card sequence would 
be; 


Eve nt 

Define fuselage 

Calculate upwash 
loading 

Wing design solution 

Recalculate upwash 
loading with new 
camber surface 

Wing design 


Ex e cut ive Card 
GE0M 

ANL2 (WHU?=1.0) 
WDE2 

ANLS (WHUP=1.0, 
TIFaC=3.0) 


WDE2 


When the wing camber surface is finalized, it may be transferred 
into the basic geometry by the executive control card WGUP. (With 
interactive graphics attached, the design wing shape may also be 
viewed and edited between design and analysis solutions) . 


Small El§nform r eg ion oprion. - Since there may be small regions 

of the wing (such as a trailing edge flap-),, that could be 
relatively highly loaded to good advantage, a program option 
allows the definition of such a region and a corresponding loading 
(nc. 11 in Table I). 
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An example of the use of the planforra region option , is shown in 
figure 3.7-5. Inclusion of the region and loading' 11 results in 
a small improvement in drag-due-to-lift, especially as Cjj^^ is 
increased. 

A condition imposed upon the planform region option is that the 
region cannot be re-entrant in the span»dse direction, relative to 
the forward end. The region is input starting at the most inboard 
span station (which will be at the wing trailing edge) , and 
successive span stations must increase monotonically. 

Loading 11 and the small planform region are only used in 
combination with each other. 

Incut considerations . - The wing design program principally 

requires the specification of a set of loadings, a design point, 
and the definition of four basic control parameters. The control 
parameters (on card 7 of the design program input) govern the type 
and extent of the solution. 

The design point solution may be obtained with constraints on; 

• Cl only 

• Cl and Cmo 

• Cl and upper surface pressure 

• Cl, CjjjQ,and upper surface pressure 

If ordinate constraints are specified, they are included with each 
of these four types of solutions. 

The four types of solutions are not completely independent. If 
the Cl and constrained pressure solution is requested, then the 
program must first generate the Cl only solution. Similarly, if 
the Cl# Cjjio, and constrained pressure solution is requested, then 
the program must first generate the Cl and Cj^q solution. Thus, if 
the upper surface pressure constraint condition is requested, the 
program performs the corresponding no pressure constraint solution 
whether it was requested or not. 

It is not necessary to calculate the camber surface shape 
corresponding to a specific design point (lift coefficient, 
pitching moment coefficient, constraint condition) in order to 
obtain the drag-due-to-lift versus Cjj^q plot. Also, if the design 
camber surface is requested, it may be only printed out, or may be 
also punched into cards (for later input into the lift analysis’ 
program) . 

Pressure c onstraint a pplic at io n. - The constraints applied on the 

pressure distribution of the wing upper surface are of two types. 
Both pressure level and the longitudinal gradient of pressure can 
be constrained. This has been done because linear aerodyanmic 
theory can produce pressure distributions (in terms of pressure 
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coefficient.) requiring pressure lower than vacuum on the wing 
upper surface; the first type of constraint can be used to 
restrict pressure levels to more realistic' values. High, positive 
values of pressure gradient tend to produce boundary layer 
separation, and the second type of constraint offers a means of 
control. Constraints on pressure gradient are also quite valuable 
in ccntrolling wide variations of pressure level. 

Pressure constraints of both types are specified by the user with 
tables of acceptable values. The tabular format has been chosen 
so that the values can be varied depending on planform location. 
After a design solution has been obtained in terms of the 
component loading factors A^, the pressure level and gradient on 
the wing upper surface are compared with the acceptable values. 
If either or both types of conditions are violated,- the program 
retains the planform locations of the violations in order to apply 
constraints. 

When pressure level violations are detected, the program computes 
the level of lifting pressure coefficient at the critical planform 
location which in comibination with thickness pressure will produce 
a wing upper surface pressure equal to the acceptable value. A 
constrained lifting pressure coefficient set at 95% of the 
allowable value is then im>posed on subsequent solutions for the 
optimum combination of loadings. 

When pressure gradient violations are detected, an acceptable 
value of pressure gradient due to lifting pressure coefficients is 
calculated at the critical planform location. Account is taken of 
the gradient due to wing thickness pressures and any configuration 
dependent loadings. A constrained gradient set at 75% of the 
allowable value is then imposed on subsequent optimizations - 

•The two factors (95% and 75%) have been applied to diminish a 
tendency of the solution to vary slightly above the limiting value 
in the immediate vicinity of the constraint. This type of 
behavior is most noticable for cases involving the configuration- 
dependent loadings, which are specified by tables as a function of 
planform location and are not necessarily smoothly varying 
functions. 

The application of constraints is cyclic. If the solution without 
pressure constraints does not satisfy the pressure criteria, a 
pressure constraint is imposed and a second solution is obtained 
and tested. If the second solution does not satisfy the criteria, 
a second pressure constraint is imposed, and a third solution 
generated and tested, and so forth. 

Constraints imposed early in this cyclic fashion can become 
unnecessary as later constraints are imposed. The solution 
process includes logic to search for unnecessary constraints after 
the second and subsequent cycles (the first constraint would not 
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be applied if it were not necessary) . At each solution cycle, any 
unnecessary constraints are removed, and the next cycle has fewer 
pressure constraints. The constraint identified on the current 
cycle as most critical is also deleted from the next solution 
cycle; with fewer pressure constraints, it might no longer be the 
most critical pressure location. 

In suirmary, the results of each solution cycle are tested in three 
ways. First, the Lagrange multipliers of the solution 
corresponding to the pressure constraints are tested. If any 
constraints are unnecessary, they are removed, and another 
solution cycle is begun. If all of the pressure constraints are 
necessary, then the most critical pressure gradient is tested. If 
it exceeds the allowable value, another gradient constraint is 
imposed, and another solution cycle is begun. If the solution 
pressure gradient is satisfactory, then the most critical pressure 
level is tested. If it exceeds the allowable value, another level 
constraint is imposed, and another solution cycle is begun. If 
the most critical pressure level is acceptable, the solution as a 
whole is acceptable. Solution cycling continues until either an 
acceptable solution is obtained (cycling stops) , or until a limit 
on the number of constraints is reached. 

There are two types of limits on the maximum number of pressure 
constraints that can be imposed. One limit is imposed by the 
number of loadings used. The total number of constraints, 
including these on lift, pitching moment, configuration-dependent 
loadings, ordinates, and pressure, can at most be equal to the 
number of loadings. This situation is undesirable for it leaves 
no degrees of freedom for drag minimization; consequently, a 
program, limit has been set so that two degrees of freedom rem.ain 
free for drag m.inimization (for small numbers of loadings, this is 
reduced to one) . 

The second limit im.posed on the number of pressure constraints is 
dictated by the number of loadings that are free to influence 
longitudinal pressure gradient. A maximum of ten loadings does so 
- loadings 2, 5-9, and 11-14. It has been thought desirable to 
leave one degree of freedom for drag miinimization for gradient 
constraints. The number of permissible gradient constraints is 
reduced by one more whenever a constraint is imposed on Cnio since 
Cjfio constraints are satisfied primarily by the same x-dependent 
loadings used to satisfy gradient criteria. 

If the program reaches a limdt on the number of pressure 
constraints, it checks to see if gradient constraints have been 
imposed. If one or more gradient constraints have been imposed, 
the program arbitrarily increases the gradient criterion table by 
20 percent, and begins anew with no pressure constraints. This 
process is also cyclic and can be repeated up to 50 times before 
halting with the solution produced by the last cycle. 
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If nc pressure gradient constraints have been used, the program 
stops cycling upon reaching either one of the two constraint 
limits, and retains the last solution. 

Ordi na te constraints .- Linear theory produces wrinkles, or kinks, 
in the computed camber surface aft of wing leading edge breaks. 
This is especially noticeable near the wing apex, or at the side- 
of-fuselage station if there is a fuselage. As a result, a 
constraint provisions are provided in the wing design input. 

As many as five ordinate constraints can be applied at arbitrary 
locations on the wing planform, provided that each of the 
constraints be oh a camber- calculation line. The program tests 
the span stations of the ordinate constraints and shifts them to 
the nearest calculated camber line if they do not lie on one. 
(This has been done to avoid difficulties with two-dimensional 
interpolation near the side-of-f uselage) - 

The program next checks constraint planform locations chordwise. 
If any constraints are downstream of the trailing edge, they are 
moved to the trailing edge. If any are ahead of the leading edge, 
the case is stopped. 

When ordinate constraints are used, several cases should probably 
be run. For the first case, both the maximum number of component 
loadings being considered and the maximum number of ordinate 
constraints being considered should be used, and a RESTAPT deck 
should be generated. Given RESTART capability (described on page 
35).? a reduced number of ordinate constraints may be imposed. 
Any number of ordinate constraints can be deleted, starting with 
the last one. (The ordinate constraint order cannot be changed, 
however) . Cases without ordinate constraints can also be run from 
a RESTART deck which includes the component loading ordinate data. 

Giver, this logic, some thought should be devoted to the order in 
which ordinate constraints are applied. Difficulties possibly 
requiring ordinate constraints sometimes arise at the centerline 
of a wing alone, -at the side-of-body wing station, and at wing 
stations having substantial change of sweep angle. One would be 
tempted, for example, to impose ordinate constraints at, say, 65 
percent, 35 percent, and 85 percent chord of the side-of-body wing 
station, leaving two ordinate constraints free for use further 
outboard. It would then be feasible, using RESTART, to run a case 
with one ordinate constraint at 65 percent chord on the side-of- 
body station, another case with two ordinate constraints at 65 and 
35 percent, and so on. 

The crdinate constraint capability has one other important feature 
with respect to RESTART capability. Although planform location of 
ordinate constraints cannot be changed in a RESTART deck, the 
constrained values of ordinate can be changed from case to case. 
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In general, ordinate constraints should be used sparingly, since 
they compromise the rumber of component loadings available for 
drag iriniirization. 

Solution over-cons tr ai nt ,. - There are six types of constraints 
that can be imposed on the wing design optimization. Constraints 
can be imposed on: 

(1) Lift coefficient 

(2) Pitching moment coefficient at zero lift 

(3) Body buoyancy, body upwash, and nacelle buoyancy 
loadings 

(4) Pressure gradient on the wing upper surface 

(5) Pressure level on the wing upper sucface 

(6) Camber (2) ordinates 

It is certainly possible to specify an over-constrained solution 
5 camber ordinate constraints for a case combining three 
component loadings, for example, consequently, a test has been 
placed in the first part, of the optimization program OPTIMUM to 
detect and correct this situation. The test first sums the number 
of constraints types (1), (2), (3) , and (6) above. If the sum is 

either greater than or equal to the number of component loadings, 
the number of ordinate constraints is reduced so that the sum is 
one less than the number of loadings. If the altered number of 
ordinate constraints is negative, the program halts; otherwise it 
proceeds normally. 

Loading selec ti on . - The loading definitions used in the program 

are tabulated on page 2h, consisting of both analytically defined 
and configuration - dependent type loadings. These may be input 
in any order, subject to the condition that the camber -generating 
version (12-14) of the configuration dependent loadings miay not be 
used without also using the corresponding configuration dependent 
loading (15-17) . 

Experience with the wing design program has shown that 
combinations of the higher order X term loadings (i.e., the X term 
loadings other than loading 2) tend to produce excessive twist or 
waviness in the calculated camber surface unless constraints are 
imposed on wing upper surface pressure level and gradient. 

It is always good practice to run the wing alone with three basic 
loadings (uniform + linear spanwise linear chordwise) in 

addition to any more sophisticated wing design case. Although the 
three term case has little capability for handling multiple 
constraints, it serves as a check on the average pressure gradient 
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the wing can be designed to, in addition to providing a quick 
apprcxiinaticn to the optimum wing shape. 

” A "restart" option has been px'ovided in the 
program to minimize computer time on runs involving the same 
planform and Mach number. (i.e., different design points in terms 
of Cj__ r Cmo f ordinate, or pressure constraints). The restart 
option works as follows: For a given wing planform, Mach number, 
and set of loadings, most of the computer time is used in 
calculating the force coefficients and interference coefficients 
associated with all the component loadings. The calculations 
involving the solution of an optimum combination of loadings, with 
or without constraints, are relatively quick. However, it may be 
desirable to look at a number of ' different optimization or 
constraint solutions. Therefore, on successive cases involving 
the same basic loadings, it is possible to bypass the component 
loadings solution and go directly to the optimization routines. 
This is done by setting RESTART= -1. in the program input for 
cases 2 and on. 

If the program cases- are to be input at a later time, the 
component loadings data may be punched into cards (using 
RESTART=1.) and read back in to the computer through use of 
RESTART= 2. The RESTART=2. data deck includes, as well, the 
definition of any configuration-dependent loadings that were 
present in the wing design program at the time the data deck was 
punched. 


RSSTART=3.0 is a special provision in which the restart data are 
written onto a tape, which may later be reread in the wing design 
program. This feature is useful in cases where the lift analysis 
program may be run between successive wing designs. (RESTART=3.0 
actually functions much the same as RESTART= -1., hut RESTART= -1. 
is intended for use on successive wing design cases without 
exiting the wing design program) . 


The restart option also will work in the case of a decreased 
number of loadings. E.g., if a maximum (17) loading case were 
run, then the force and interference loading terms for all lesser 
comsb inations of loadings are available. Successive cases can then 
be run with different loading combinations to check the design 
sensitivity to certain loadings, without repeating the basic 
loadings calculations. Any combination of loadings involving the 
set used when the RESTART data were generated may be employed. 


The number and 
desired. 

the 

order 

of 

the 

loadings 

may 

be altered as 

If the RESTART 

data 

deck 

is 

used. 

it is 

not 

necessary to 


recalculate any configuration-dependent data (since these are 
preserved along with the basic wing loading data) . With respect 


35 



to the wing design solution that was possible at the time the 
RESTART data were generated, the RESTART deck may be used for any 
wing design havingj 

1) The same or fewer loadings (order may vary) 

2) The same or fewer ordinate constraints (order cannot 
vary) . The value of Z at these locations can be 
changed, however. 

3) Same fuselage geometry, angle of attack, and side of 
fuselage station. 

4) Any , C , or pressure constraint condition. 

L mo 

glanfc rm consi der at ions and spanw is e i nt e grati on. - The wing 

design program is a direct type solution, i.e. , a wing shape is 
calculated from a known pressure distribution. It is not 
necessary to calculate the wing shape at all spanwise stations in 
the grid system used to represent the wing; only a representative 
set cf spanwise stations is, used. The lift, drag and pitching 
moment coefficients are then computed from a spanwise integration 
of the characteristics obtained at the selected spanwise stations. 

In the program input, the camber surface calculations are 
performed at a standard set of 23 semi-span stations unless 
otherwise specified. If the planform is irregular, particularly 
along the leading edge, additional spanwise stations in the 
vicinity of these irregularities should be input to improve the 
solution accuracy. (This is done through inputs TJBYMX and TJEYS, 
as described in Section 4.) 

In addition, it has been found that, for a basic wing case, the 
wing root singularity and the corresponding root camber line can 
often be moderated by substituting a parabolic apex for the sharp 
apex common to supersonic wing planforms. This will be performed 
automatically in the program if the input YSN00T is not zero. The 
program then fits a parabola tangent to the wing leading edge at 
YSN00T, with symmetry about Y=0. 

Because the computed camber surface slopes tend to exhibit some 
irregularity near the leading edge (due to the sawtooth nature of 
the grid system) , a smoothing option is provided in the program. 
This is activated by the code SM00TH in the program input. The 
smoothing technique involves averaging the computed surface slopes 
of each grid element with the slopes of adjacent elements, which 
suppresses any erratic slopes of individual elements. 
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Lift. Analysis 


Given a wing planform, camber shape, and Madh number, the lift 
analysis program solves for the lifting pressure distribution and 
force coefficients for a range of angles of attack. As options, 
the program will also include the effects of; 

• Fuselage (nominally circular in cross-section, arbitrary 

camber and incidence) 

• Nacelles 

Canard and/or horizontal tail 

• Wing trailing edge flaps and/or incremental wing twist 

Fuselage solutions. - Fuselage effects are obtained by calculating 
the isolated fuselage upwash . field, then calculating the wing 
solution in the presence of the fuselage upwash field, then 
calculating the fuselage forces in the wing flow field, and 
combining the solutions by superposition. 

The fuselage upwash field is calculated from slender body theory. 
The input area distribution of the fuselage is considered to be 
circular in cross-section. If a digitized fuselage cross-section 
is input into the basic geometry, the area and centroid of each 
section is computed and used to define the area and meanline 
distribution for the analysis program. 

The lift analysis program contains a wing- fuselage intersection 
option. This feature tracks each wing percent chord line out 
through the side of the fuselage (again considered circular in 
cross-section) , and breaks the wing solution into the proper 
exposed and carry-over type lifting pressure calculations. 
Alternatively, the side-of- fuselage span station may be input 
either as a constant or as a table of values to override the wing- 
fuselage intersection option. 

The local fuselage upwash angle is strongly affected by span 
station and wing height on the side of the fuselage. The side-of- 
fuselage span station must be carefully input to avoid exposing 
any wing area to the upwash field that is actually inside the 
fuselage . 

The lift analysis program contains an option to calculate the 
buoyancy field due to unequal fuselage area growth above and below 
the wing. This pressure distribution, termed asymmetric fuselage 
buoyancy, is calculated by splitting the fuselage area into pieces 
above and below the wing and adding the resultant area growth onto 
the fuselage forebody area distribution. (The fuselage is again 
considered circular, and the side-of- fuselage 2 value is used to 
define the above-wing and below-wing area pieces) . The asymmetric 
fuselage term is zero, of course, in the case of a mid-wing 
arrangement. 
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The asyrorretric buoyancy calculation is requested by input SYMM 
(value greater than zero) . For a fuselage significantly non- 
circular in cross-section, use may be made of two special options 
to define the above-wing and below-wing area distributions and the 
corresponding wing-fuselage intersection: 

• SYMM = 2.0 requires input of the above wing and 
below-wing areas, 

• ANYBOD = -10. allows input of definition of the 
wing- fuselage intersection. 

Both of these options require input of the data at the same per 
cent chords used in the camber surface definition. 

Na cell es . - The nacelle calculations are very similar to the 
solution used in the near-field wave drag program. The pressure 
fields imposed by the nacelles on the wing, and wing-on-nacelles, 
are computed and their combined effect on the lifting solution 
obtained through superposition. The effect of the nacelles on the 
wing drag-due-to-lift can be substantial because of lift 
contributed by the nacelle pressure field. Both "wrap” and 
•’glance” solutions for the nacelle pressure field are available, 
as described in Section 3.6. 

Canard and horiz on tal t ail. - Canard and horizontal tail lifting 

pressure distributions and force coefficients are calculated as 
for the wing case. The program assumies that a canard is located 
forward of the wing and a horizontal tail aft of the wing. The 
effects of downwash from upstream lifting surfaces (if any) are 
included in the solution. 

Downwash _"shift” opt ions . - The basic theoretical solution 
employed from canard or wing propagates directly aft. Since the 
downwash in the real flow case must follow the fuselage contour, 
a shift feature in the program translates the downwash field 
laterally to account ■ for fuselage radii change between a 
generating (canard or wing) and affected (wing or tail lifting 
surface. The downwasy shift can have an appreciable effect on the 
calculated characteristics, as shown in figure 3.7-6. 

The shift feature is controlled by input codes. If the control 
codes are left blank, the downwash will be shifted according to 
the side-of-fuselage Y values of canard, wing, or tail. 
Alternatively, the downwash can be either unshifted, or shifted a 
specified amount, as described in the data input section (4.0). 

Experime nt al comp arisons . - Theoretical calculations for a typical 
supersonic transport configuration are compared with corresponding 
wind tunnel data in figures 3.7-7 and 3.7-8 (wing-fuselage- 
nacelles) and figures 3.7-9 and 3.7-10 (incremental effects of 
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TAIL EFFECTS 


horizontal tail) . The theoretical buildup of the zero-lift drag 
coefficient is given in figure 3.7-7. 

The lift analysis program contains an optional pressure limiting 
feature for the wing surface pressures which operates somewhat 
different from the one in the design program. In the design case, 
the local wing angle of attack is not allowed to exceed the value 
associated with a pressure limit condition. In the cuialysis case, 
the pressure coefficient limit is imposed, but the local wing 
incidence may greatly exceed the value at which a limit is first 
encountered. 

When the pressure limiting option is used, a set of configuration 
angles of attack for the solution must be provided, and the 
configuration thickness pressures from the near-field program must 
be provided to permit limiting of the total surface pressure. A 
solution for a typical wing through an angle of attack series 
using the pressure limiting feature is shewn in figures 3,7-11 and 
3.7-12. The limiting feature greatly improves the .linear theory 
representation of the wing pressure distribution as angle of 
attack is increased. 


Conf iqur at ion- dependent lo ad ings . One mode of lift analysis 

program usage is to generate configuration-dependent data for the 
wing design program. These data are produced as follows: 


CATA 

Nacelle pressure field 
Fuselage upwash field 


DESCPI PTI ON 

Pressure field caused 
by nacelles on wing. 

Pressure field induced 
on wing by fuselage 
upwash. 


FE2UIREMENTS 

Call for nacelles 
{AJ3=1 .0) 

Calculate fuselage 
effects on wing 


Fuselage buoyancy field Pressure field induced SYMK - 0, 

on wing by unequal fuse- 
lage volume above and be- 
low wing. 


Upon execution, the program *-hen loads the pressure fields into 
the proper system common blocks. 


If the fuselage buoyancy field is not requesped (i.e., SYMM = 0.), 
the program computes the pressure field due to a mid-wing 
arrangement. This is done so that a thickness pressure field due 
to the fuselage will be available for pressure limiting 
calculations, if desired. 

In calculating the fuselage upwash or buoyancy fields, it is 
important to remem>ber the powerful influence of wing height on the 
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side of the fuselage. This strongly affects both the local upwash 
angles, and the above- and- below wing area distributions. 

Calculation of the fuselage upwash field may be done in either of 
two ways; the principal condition is that the resultant pressure 
field is that due to upwash only. In the computer program, this 
is handled by inputting a camber surface having approximately the 
correct wing-fuselage relationship (wing height, etc.), but then 
zeroing the wing slopes in the camber surface calculations (by 
setting WHUP=1.0). In iterative cycles, the wing camber surface 
and fuselage relationship can be refined. 

Alternatively, as a crude starting point in the fuselage upwash 
calculation, the flat wing option can be used. By setting TIFE 
C=2.0, the wing slopes are automatically zeroed and the wing 
height relative to the fuselage will be controlled by the fuselage 
meanline input and the wing leading edge B definition (BLED and 
EFUS in the basic geometry) . 




4 . 0 INPUT FORMAT 


Input requirements tor the system are given in this section and 
consist of: 

• Executive control card summary 

• Basic geometry definition 

• • Additional data input for programs of system 

The usual input format is 10 field - 7 digit, punched with 

decimals to the left in the card fields. Some data (particularly 
the control codes in the basic geometry) are input in integer 
form, without decimal, to the right in the card field* The 
formats are identified in all cases. 

To provide design or analysis flexibility, there are numerous 
program options that are controlled by input codes. Where there 
is a "normal" way of handling the option, the code is defaulted to 
zero (i.e. , if the field contains a zero or is blank, the "normal" 
solution will be calculated) . 


**NOTE** 

The allowable input number sizes are: 

• No more than 5 digits to left of decimal 

• No more than 4 digits to right of decimal 

4.1 Executive Control Card Summary 

configuration input and program execution are ordered by means of 
control cards read at the executive level. 

The control cards consist of a few alphanumeric characters 
starting in column 1 . 

G eometry inpu t. - The configuration geometry is read and 

manipulated in the geometry module. Geometry nay be input as all- 
new, or as a replacement or addition to existing geomietry. The 
control cards for geometry input are: 

GE0M NEW All-new configuration description follows, 

and any previous geometry is purged. 

(Leave one column space between GE0M and 
NSW) . 

GE0M Input geometry is added to (or replaces) 

existing description. 
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Geomet ry upd ate. - The basic geometry description contained in the 
geometry module may be updated using data contained in 0, 0 level 
common blocks. This applies to a new fuselage definition (i.e., 
optimized fuselage from the far-field wave drag program) or a new 
wing camber surface definition. The control cards are: 

FSUP Fuselage will be updated tc definition 

contained in /0PB0D/. The /0PB0D/ 
definition is created each time the far- 
field wave drag program executes the 
optimum- fuselage- with- restraints case. 

If the fuselage update is requested, a second card, telling how to 
perform the update, is required. Punch (starting in column 1) the 
following code: 

-1. Fuselage is to be redefined at same x stations as 
previous definition. 

1. Fuselage is to be defined at 50 equally spaced stations. 

WGUP With camber surface will be updated to 

the definition contained in /CAMBER/. The 
/CAMBER/ definition is created each time 
the wing design program executes and pro- 
duces a camber surface for a specified set 
of conditions. 

The user must remember that the update for fuselage or camber 
surface will require that the /0PB0D/ or /CAMBER,/ definition be 
current. These common blocks will contain the last definition 
produced by the far-field wave drag or wing design programs. 

Program e xe cuti on . - Execution of the programs in the system is 

ordered by the following cards: 

PL0T plot program 

SKFF skin friction program 

FFWD far-field wave drag program 

NFWD near- field wave drag program^ 

ANLZ lift analysis program 

WDEZ wing design program 

The control card for program execution is the first card of the 
set describing the program data input. Individual program inputs 
are given on the following pages. 
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Multiple case execution with the basic programs of the system is 
possible, as in the stand-alone versions of the programs. The 
data for successive cases are stacked as described in the program 
input description. At the end of the data stack, an END card is 
required to terminate the program. The END card is not used for 
the geometry input, however. 

Inter act ive graphics . - The graphics subroutines in the system are 
activated by the executive card CRT (punched in first three card 
columns) . The CRT card may be placed anywhere in the data deck 
that an executive card may be read. If no CRT card is included, 
the system will execute without accessing any of the graphics 
programs. 

A description of the interactive graphics part of the design and 
analysis system is presented in Appendix A. 


4.2 Geometry Program 


The geometry program stores the basic geometry data, and stacks it 
as required by the individual programs of the system. 

Access to the geom.etry program, to store or alter the 
configuration description, is through the GE0M or GE0M NEW control 
card (see executive control card summary) . 

The format of the geometry input uses both integer (control cards) 
and floating point numbers. All integers are punched right 
justified in their fields on the cards, without decimals. All 
floating point numbers are punched, with decimals, to the left of 
the field in 10 field -7 digit format. The program logic uses the 
component control codes (J1, J2, etc.) on card 3 as follows: 


Value 


Use 


0 Component will not be input. However, if the 

component has previously been input (and not 
purged by a GE0M-NEW card) , the 0 is inter- 
preted as a 2. 

2 Previously input component is left as is. 

Other New input for this component replaces 

previous input. 


The logic of treating a 0 as a 2 for existing components is to 
protect data on the geometry file from inadvertent loss. Then, if 
it is desired to add or change a configuration component on 
successive runs, only the new component need be addressed. 
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A control code other than 0 or 2 instructs the program to 
completely replace the previous component description with a new 
one. It is not possible to add a fin or nacelle to a previous fin 
or nacelle; the new description must be complete in itself. 

Deletion of a component is possible only through purging the 
entire configuration, using the GE0M NEW card. 


Card Card Decimal Variable 
Number Column Required Name 


Description 


1 

1-4- 

1-8 

2 1-70 

3 1-3 NO JO 


3 ^-6 NO J1 


3 7-9 NO J2 


GE0M or GE0M NEW 

GE0M = geometry addition 
GE0M NEW = all-new geometry 

Any desired title Information. 

Reference geometry code. 

0 = Reference geometry not required 

(plot program) 

1 = Read reference area, c, 

2 = Reference geometry same as previous 

case. 

Wing input code 

'1 = Read uncambered wing 

0 = No wing 

1 = Read cambered wing 

2 = Wing same as previous case. 

Fuselage input code 


“1 = Read circular fuselage 

0 = No fuselage 

1 = Read arbitrarily shaped (digitized) 

fuselage 

2 = Fuselage same as previous case 

3 = Read circular fuselage and 

perimeter values. 

3 10-^12 NO J3 Nacelle input code 

0 = No nacelles 

1 = Read nacelles 

2 = Nacelles same as previous case. 
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Card 

Number 

Card 

Column 

Decimal 

Required 

Variable 

Name 

Description 

3 

13-15 

NO 

J4 

Fin input code 





0 = No fin 

1 = Read fin data 

2 = Fin data same as previous case. 

3 

16-18 

NO 

J5 

Canard (or horizontal tail) input code 





0 = No canards 

1 = Read canard data 

2 = Canards same as previous case. 

3 

19-21 

NO 

■ j6 

Fuselage Simplification code 





-1 = Uncambered circular fuselage 

0 = Cambered circular or arbitrary 

fuselage, 

1 = Complete configuration is 

symmetrical with respect to X-Y 
plane, which implies uncambered 
circular fuselage if there is a 
fuselage. 

3 

22-24 

NO 

NWAF 

Number of airfoils describing wing. 
2 ^ NWAF « 20. 

3 

25-27 

NO 

NNAFOR 

Number of ordinates defining each 
airfoil section. 

3 NWAFOR ^ 20. 

3 

28-30 

NO 

NFUS 

Number of fuselage segments. 
0 ^ NFUS ^ 4. 

3 

31-33 

NO 

NRADX(l) Number of points defining half section 
of first fuselage segment. If fuselage 
is circular, the program calculates the 
indicated number of Y and Z ordinates. 

3 ^ NRADX(l) 30. 

3 

34-36 

NO 

NFORX(l) Number of stations for first fuselage 
segment. 

4 ^ NFORX(l) ^ 20. 

3 

37-39 

NO 

NRADX(2) Same as above for segment 2. 

3 

40-42 

NO 

NF0RX(2) Same as above for segment 2. 
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Card 

Card 

Decimal 

Variable 

Description 


Number 

Column 

Required 

Name 


3 

43-^5 

NO 

NEADX(3) 

Same as above for segment 3- 


3 

4-6-48 

NO 

NF0RX(3) 

Same as above for segment 3» 


3 

49-51 

NO . 

NRADX(4) 

Same as above for segment 4. 


3 

52-54 

NO 

NF0RX(4) 

Same as above for segment 4. 


3 

55-57 

NO 

NP 

Number of nacelles to read. 
NP « 3 . 


3 

58-60 

NO 

NPODOR 

Number of stations at which : 
radii are specified. 

4 ^ NPODOR 20. 

nacelle 

3 

61-63 

NO 

NF 

Number of fins to read. 
NF * 6. 


3 

64-66 

NO 

NFINOR 

Number of ordinates defining 
airfoil section. 

3 * NFINOR ^ 10. 

each fin 

3 

67-69 

NO 

NCAN 

Number of canards to read. 
NCAN ^ 2. 


3 

70-72 

NO 

NCANOR 

Number of ordinates defining each 
canard airfoil section. 

3 ^ NCANOR ^ 10. 

If negative, airfoils are non-symmetric 


4 

1-7 

YES 

REFA 

Wing reference area 


4 

8-14 

YES 

CBAR 

Pitching moment reference length. 
(Required for ANLZ fi,nd WDEZ only) 

4 

15-21 

YES 

XBARIN 

X value of pitching moment 

center 

_ V 


(Required for ANLZ and WBEZ only) 
Note: Omit this card if JO (Card 3) is 0 or 2. 
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Wing Description 


Card 

Card 

Decimal 

Variable 

Description 


Number 

Column 

Required 

Name 


Omit card sets 

5, 6, 7, 8 

and 9 if 

J1 is 0 or 2. 


5 

1-70 

YES 

XAF 

Array of percent chords at which wing 
airfoil ordinates will be specified. 

6 

1-7 

YES 

XLED 

X coordinate of airfoil leading 

edge. 

6 

8-l4 

YES 

YLED 

Y coordinate of airfoil leading 

edge. 

6 

15-21 

YES 

ZLED 

Z coordinate of airfoil leading 

edge. 

6 

22-28 

YES 

CLED 

Airfoil chord length 



Note: This card is repeated for each airfoil, ordered inboard to 

outboaxd . 


7 1-70 YES TZORD Array of camber Z values referenced to 

Z coordinate of airfoil leading edge, 
ordered leading edge to trailing edge. 

Note: This card is repeated for each airfoil, ordered inboard to 

outboard. Omit card set 7 if wing not cambered. 

8 1-70 YES WAEORD Array of airfoil upper surface half 

thickness ordinates expressed in percent 
chord, ordered leading edge to trailing 
edge. 

Note: Repeat Card Set 8 for each airfoil, ordered from inboard to 

outboard . 

Note: Card Set .9> an option in the plot program input to define 

the lower surface airfoil for an asymmetric airfoil shape, 
was deleted from the basic geometry to reduce core size. 
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Fuselage Description 


Omit card sets 10-15 if J2 is 0 or 2. The fuselage is input in 
segments. Complete input for each segment befcre going on to next 
segment. A segment may contain <20 defining stations. First 
segment must begin at x=0. 

If there is more than one fuselage segment, the first station of 
a segment repeats the definition of the last station of the 
preceding segment {i.e., cross-section is again defined at the 
same X station). Otherwise, a gap in the fuselage description 
will occur between the last station of one segment and the first 
station of the following segment. Make the first x value of the 
succeeding segment slightly larger than the last x value of the 
preceding segment. 


Card Card Decimal Variable 


Number 

Column 

Required 

Name 


10 

1-70 

YES 


XFUS 


11 

1-70 

YES 


ZFUS 



Note : 

Omit 

card set 11 

if 

12 

1-70 

YES 


FUSARD 



Note : 

Omit 

card set 12 

if 

13 

1-70 

YES 


FUSPER 



Note: 

Omit 

card set 13 

if 

14 

1-70 

YES 


SFUS 


15 

1-70 

YES 


SFUS 



Description 

Array of fuselage X stations 

Array of Z coordinates defining 
fuselage centerline. 

J6 ^ 0 or if J2 = 1. 

Array of fuselage cross sectional 
areas . 

J2 not equal to -1 or 3- 
Array of fuselage perimeters. 

J2 not equal to 3- 

Array of I coordinates defining first 
station half section, ordered bottom to 
top. 

Array of Z coordinates defining first 
station half section, ordered bottom to 
top. 


Note: Repeat card sets l4 and 15 for each station in segment 1, 

Omit card sets l4 and 15 if J2 is not equal to 1. 


Note: For each fuselage segment, repeat card sets 10 thru 15. 
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Nacelle Description 


Cai^i 

Number 

Card 

Column 

Decimal 

Required 

Variable 

Name 


Description 

Omit card sets 

16 , 17 and 

18 if J3 

is 0 or 2 . 





16 

1-7 

YES 

PODORX 

X coordinate 
nacelle 

of 

origin 

of 

first 

16 

8-lk 

YES 

PODORY 

Y coordinate 
nacelle 

of 

origin 

of 

first 

16 

15-21 

YES 

PODORZ 

Z coordinate 
nacelle 

of 

origin 

of 

first 

16 

22-28 

YES 

PODZW 

Z coordinate of origin 
nacelle, referenced to 
surface. 

of first 
lb cal wing 


0., program will calculate from 
PODORZ 

+D, nacelle is located D units above 
local wing surface 

-D , nacelle is located D units below 
local wing surface 

Note: If PODZW ^0,, PODORZ is not required, 

17 1“?0 YES XPOD Array of X coordinates, referenced to 

nacelle origin, at which nacelle radii 
will be specified. 

18 1-70 YES RPOD Array of nacelle radii. 

Note: For each nacelle, repeat card sets I 6 thru 18. 

If PODORY is non-zero, a duplicate nacelle is located 
symmetrically to the X-Z plane. 


57 



Fin Description 


Card Card Decimal Variable 
Number Column Required Name 

Omit card sets 19 i 20 and 21 if J4 is 0 or 2. 


Description 


19 

1-7 

YES 


X coordinate of 
leading edge. 

lower fin airfoil 

19 

8-14 

YES 


Y coordinate of 
leading edge. 

lower fin airfoil 

19 

15-21 

YES 


Z coordinate of 
leading edge. 

lower fin airfoil 

19 

22-28 

YES 


Chord length of 

lower airfoil 

19 

29-35 

YES 


X coordinate of 
leading edge. 

upper fin airfoil 

19 

36-42 

YES 


Y coordinate of 
leading edge. 

upper fin airfoil 

19 

43-49 

YES 


Z coordinate of 
leading edge. 

upper fin airfoil 

19 

50-56 

YES 


Chord length of 

upper airfoil. 

20 

1-70 

YES 

XFIN 

Array of percent chords, ordered 
leading edge to trailing edge, at 


21 


1-70 


YES 


fin airfoil ordinates will be specified, 


FINORD 

Note: Repeat card sets 19 thru 21 for each fin 


Array of fin airfoil half thickness 
ordinates expressed as percent chord. 
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Canard (Or Horizontal Tail) Description 


Card Card Decimal Variable „ ... 

Number Column Required Name escrip ion 

Program identifies horizontal tail or canard by location relative to wing. 
Omit card sets 22-25 if J 5 is 0 or 2 . 


22 

1-7 

YES 


X coordinate of inboard canard airfoil 
leading edge. 

22 

8-14 

YES 


Y coordinate of inboard canard airfoil 
leading edge. 

22 

15-21 

YES 


Z coordinate of inboard canard airfoil 
leading edge. 

22 

22-28 

YES 


Chord length of inboard canard airfoil. 

22 

29-35 

YES 


X coordinate of outboard canard airfoil 
leading edge. 

22 

36-42 

YES 


Y coordinate of outboard canard airfoil 
leading edge. 

22 

43-49 

YES 


Z coordinate of outboard canard airfoil 
leading edge. 

22 

50-56 

YES 


Chord length cf outboard canard airfoil 

23 

1-70 

YES 

XCAN 

Array of percent chords , ordered leading 
edge to trailing edge, at which canard 
airfoil ordinates will be specified. 

24 

1-70 

YES 

CANORD 

Array of canard airfoil upper surface 
half -thickness ordinates expressed as 
percent chord, ordered leading edge to 
trailing edge. 

25 

1-70 

YES 

CANORl 

Same as above for lower canard airfoil 


Note : 

If canard 

is symmetric, omit card set 25. 


Note : 

For each 

canard , 

repeat card sets 22 thru 25. 
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4.3 Plot Program 


This program draws a picture of the configuration defined in the 
basic geometry, as requested by the codes on card 3. 

Views of the configuration are controlled by the inputs on card 4. 
There will be as many drawings of the configuration as there are 
cards 4. Three different types of card 4 inputs are possible, for 
orthographic, perspective, or stacked three- view options. 


Card Card Decimal Variable 
Number Column Required Name 

1 1-4 

2 1-80 

3 1-7 YES AJl 

3 8-14 YES AJ2 

3 15-21 YES AJ3 

3 22-28 YES AJ4 

3 29-35 yes AJ5 


Description 

PL0T 

Any desired title information. 
Wing input code. 

0. = Ignore wing definition. 

1. = Include wing definition. 

Fuselage input code. 

0. = Ignore fuselage definition. 

1. = Include fuselage definition. 

Nacelle input code. 

0. = Ignore nacelle definitions. 

1. = Include nacelle definitions. 

Fin input code, 

0. = Ignore fin definitions. 

1. = Include fin definitions. 

Canard input code. 

0. = Ignore canard definitions. 

1. = Include canard definitions. 


For Orthographic Projections 


4 

1 

HORZ 

X, Y, Z for horizontal axis. 


3 

VERT 

X, Y, or Z for vertical axis. 

4 

5-7 

TESTl 

0UT if deletion of hidden lines 
required; otherwise blank. 
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Card 

Number 

Card 

Column 

Decimal 

Required 

Variable 

Name 

Description 

k 

8-12 

YES 

PHI 

Roll angle in degrees. 

k 

13-17 

YES 

THETA 

Pitch angle in degrees. 

k 

18-22 

YES 

PSI 

Yaw angle in degrees. 

4 

48-52 

YES 

PLOTS Z 

Length in inches of maximum config- 
uration dimension. 

4 

53-55 



Punch 0RT in these columns 




For Perspective Views (See fig. 4.0-1) 

4 

8-12 

YES 

PHI 

X of eye point in data coordinate 
system. 

4 

13-17 

YES 

THETA 

Y of eye point in data coordinate 
system. 

4 

18-22 

YES 

PSI 

Z of eye point in data coordinate 
system. 

4 

23-27 

YES 

XF* 

X of focal point in data coordinate 
system. 

4 

28-32 

YES 

YF* 

Y of focal point in data coordinate 
system. 

4 

33-37 

YES 

ZF* 

Z of focal point in data coordinate 
system. 

4 

38-42 

YES 

BIST 

Distance from eye point to view 
plane in inches. 

4 

43-47 

YES 

FMAG 

View plane magnification factor. 
Controls size of projected image. 

4 

48-52 

YES 

PLOTSZ 

Diameter of view plane in inches. 

DIST and PLOTSZ determine a cone which 
is the field of vision. 

4 

53-55 


TYPE 

The letters PER 


* Inside configuration 
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FIGURE 4.0-1 -PERSPECTIVE VIEW INPUTS 



For Plan, Front and Si de Views (Stacked ) 


Card 

Number 

Card 

Column 

Decimal 

Required 

Variable 

Name 

Description 

4 

8-12 

YES 

PHI 

Ordinate of plan view centerline on 
paper (in inches). 

4 

13-17 

YES 

THETA 

Ordinate of side view centerline on 
paper (in inches). 

4 

18-22 

YES 

PSI 

Ordinate of front view centerline 
on paper (in Inches). 

4 

48-52 

YES 

PLOTS Z 

Length (in inches) of maximum plot 
dimension. 

4 

53-55 


TYPE 

The letters VU3 


Note : 

For each 
at this 

additional 
position in 

plot desired, card 4 will be repeated 
the data deck. 

5 

1-3 



END 


4.4 Skin Friction Program 


Codes on card 3 control inclusion of basic geometry as requested. 
Where additional input is required (e.g., fuselage perimeter 
option ) , input areas or lengths in units consistent with the basic 
geometry definition. 

The skin friction coefficient subroutine in the program requires 
lengths in feet. ' The input lengths are converted to feet, if 
necessary, using the factor SCAMOD on card 5 or 6. 

Inputs on card 3 are integers, and must be right- justified in the 
field, without decimal. The other input are 10 field -7 digit 
format, with decimals. 


Card Card Decimal Variable 
Number Column Required Name 

1 1-4 SKFR 


Description 


2 1-70 


Any desired TITLE information 
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Card Card Decimal Variable 
Number Column Required Name 


Description 


3 1-3 NO J1 


3 4-6 NO J2 


3 7-9 NO J3 


3 10-12 NO J4 


Wing input code 

-1 = Wing defined in basic geometry. 
Make no correction for wing- 
fuselage joint. 

0 = No wing defined. 

1 = Wing defined in basic geometry. 

Subtract wing root area from 
fuselage wetted area. 

2 = Wing same as preceding case. 

Fuselage input code 

-1 = Wetted area and reference length 
will be input. 

0 = No fuselage defined. 

1 = Fuselage defined in basic 

geometry. 

2 = Fuselage same as preceding case. 
Nacelle input code 

-1 = Wetted area and reference length 
will be input. 

0 = No nacelles defined. 

1 = Nacelles defined in basic geometry. 

2 = Nacelles same as preceding cases. 

Fin input code 

-1 = Fins defined in basic geometry. 

Make no correction for fin- 
fuselage joint. 

0 = No fins defined. 

1 = Fins defined in basic geometry. 

Subtract fin root area from 
fuselage wetted area. 

2 = Fins same as preceding case. 
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Gaxd Card Decimal Variable 
Number Columns Required Name 


Description 


3 13"‘15 NO J5 Canard (or horizontal tail) input code 

-1 = Canards defined in basic geometry. 
Make no correction for canard- 
fuselage joint, 

0 = No canards defined. 

1 = Cajiards defined in basic geometry. 

Subtract canard root area from 
fuselage wetted area. 

2 = Canards same as preceding case, 

4 1-? YES AKI Mach number-altitude combination code. 

-AKI - Combination same as preceding 
case. 

0 = Use Mach number -Reynolds 
combinations . 

AKI = Number of Mach-altitude combin- 
ations, AKI = 20. 

4 8-14 YES AK4 Mach number -Reynolds combination code. 

-AK4 = Combinations same as preceding 
case. 

0 = Use Mach number-altitude 
combinations . 

AK4 = Number of Mach-Reynolds combin- 
ations. AK4 ^ 20. 


4 15-21 YES AXTPT Miscellaneous components code, 

-AXTPT = Same components as preceding 
case, 

0 = No miscellaneous components 
defined, 

AXTPT = Number of miscellaneoias 
components, NXTPT ^ 10, 


4 

22-28 

YES 

POVLP 

Total overlap area for nacelles 
Subtract from wing wetted area. 

5 

1-7 

YES 

AM 

Mach number 

5 

8-1^ 

YES 

AL 

Altitude (feet/lOOO.) 

5 

15-21 

YES 

BELT 

Temperattire deviation from standard 
day (°F) 
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Card 

Number 

Card 

Column 

Decimal Variable 
Required Name 

Description 

5 

22-28 

YES 

SCAMOD 

Scale factor to convert input dimensions 
to feet. 


Note : 

There will be AKI of card(s) 5- 

Omit card set 5 if AKI is 0 or negative. 

6 

1-7 

YES 

AM 

Mach number 

6 

8-l4 

YES 

RNPFL 

Reynolds Number per foot length x 10 

6 

15-21 

YES 

SCAMOD 

Scale factor to convert input dimensions 
to feet. 

6 

22-28 

YES 

TOTEM 

Total temperature ( ^R ) 


Note : 

There will be AK4 of card(s) 6. 

Omit card set 6 if AK4 is 0 or negative. 

7 

1-7 

YES 

SWETRB 

Fuselage wetted area 

7 

8-14 

YES 

FUSL 

Fuselage reference length. 


Note : 

Omit card 

7 if J2 

is 0, 1 or 2. 

8 

1-7 

YES 

SWETNA 

Total nacelle wetted area 

8 

8-14 

YES 

TODL 

Nacelle reference length. 


Note : 

Omit card 

8 if J3 

is 0, 1 or 2. 

9 

1-7 

YES 

SWETXP 

Wetted area of miscellaneous component. 

9 

8-14 

YES 

RXLP 

Reference length of miscellaneous 
component. 

9 

15-24 


PTITLE 

Any desired title information, 


Note: There will be NXTPT of caxd (s) 9. 

Omit card set 9 if NXTPT is 0 or negative. 

For each new case, add Cards 2 through 9 at this position in the data deck. 

10 1-3 END 
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4.5 Far-Field Wave Drag Program 


Codes on card 3 control inclusion of basic geometry data as 
requested. The case number in first field of card 4 is an 
integer, and must be right justified in the field, without 
decimal. Other input are in 10 field, -7 digit format. 

If the fuselage restraint feature is used, the resulting fuselage 
definition for the last case will be stored and can be used to 
update the basic geometry (see executive control card summary, 
FSUP) . 

Multiple cases involving a given configuration description (e.g., 
various Mach numbers) may be run by a card 4 series. If the 

geometry is to be changed, an END card must be input and the 
program re-entered by an FFWD or GEOM and FFWD set-up. 


Card Card Decimal Variable 
Number Column Required Name 


Description 


1 1-4 

2 1-80 

3 1-7 YES AJl 

3 8-14 YES AJ2 

3 15-21 YES AJ3 

3 22-28 YES AJ4 

3 29-35 yes AJ5 


FFWD 

Any desired title information. 

Wing input code. 

0. = Ignore wing definition. 

1. = Include wing definition. 

Fuselage input code. 

0. = Ignore fuselage definition. 

1. = Include fuselage definition. 

Nacelle input code 

0. = Ignore nacelle definitions. 

1. = Include nacelle definitions. 

Fin input code. 

0. = Ignore fin definitions, 

1. = Include fin definitions. 

Canard (or horizontal tail) input code. 

0. = Ignore canard definitions. 

1. = Include canard definitions. 


k 
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Case Cards 


Cards 4 input a series of cases of different Mach number, cut or 
theta variables, and/or fuselage restraints. The solution is 
performed with the fuselage as input, and also for an optimum 
fuselage shape (subject to restraint points at which the fuselage 
shape must be as input) . If no fuselage restraint is specified 
(NREST = 0.) , one will be assumed at the station of maximum 
overall area. Do not input restraint stations at nose or aft end 
of fuselage (those are automatically assumed). If NREST>0., a 
restraint card (card 5) will follow the case card, and that 
restraint condition will apply for subsequent cases if NREST is 
not changed. 


Card 

Card 

Decimal 

Variable 

Description 

Number 

Column 

Required 

Name 

4 

1-4 

NO 

NCASE 

Case identification (right- justified) 

4 

8-14 

YES 

XMACH 

Mach number 

4 

15-21 

YES 

NX 

Number of equal intervals into which the 
portion of the X-axis, XA to XB for each 
roll angle, is to be divided. NX - 100. 
and an even number. 

4 

22-28 

YES 

NTHETA 

Number of equal intervals into which the 
domain of theta (-90° to 90°) is to be 
divided. NTHETA -36., and a multiple 
of 4. If the area distribution at -90° 
only is desired, input NTHETA = 1. 

4 

29-35 

YES 

NREST 

Number of X stations for fuselage 
restraint points (®10.), used for all 
subsequent cases if NREST does not 
change . 

If NREST = 0. , program assumes restraint 
points at nose, base, and station of 
maximum overall area. 

5 

1-70 

YES 

XREST 

Array of fuselage stations, (including 
nose and base) at which computed minimum 
drag curve will be restrained to input 
area. 


Note: Repeat card 4 for each new case. Only 1 card 5 

may "be input , after first card 4 with NREST ^ 0 . 

6 1-3 END 
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4.6 Near-Field Wave Drag Program 


Codes on card 3 control inclusion of basic geometry as requested. 

Two options are provided for fairing the wing section shape at a 
given spanwise station: linear or second order, controlled by 
TNOPCT on card 4. 

The code ANYBOD (on card 5) identifies the span station of the 
inboard end of the wing for calculating wing thickness pressures 
and wave drag. This is the y value of the wing-fuselage 
intersection if there is a fuselage. 


Card Card Decimal Variable 

Number Column Required Name 

1 1-4 

2 1-72 

3 1-7 YES AJ2 

3 B-l4 YES AJ3 

3 15-21 YES AJ4 

3 22-28 YES AJ5 


Description 

NFWD 

Any desired TITLE information. 
Fuselage input code. 

0. = Ignore fuselage definition. 

1. = Include fuselage definition. 

Nacelle input code. 

0. = Ignore nacelle definitions. 

1. = Include nacelle definitions. 

Fin input code 

0. = Ignore fin definitions. 

1. = Include fin definitions. 

Canard input code 

0. = Ignore canard definitions. 

1 . = Include canard definitions . 
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Card 

Number 

Card 

Column 

Decimal 
Req ulred 

Variable 

Name 

Description 

4 

1-7 

YES 

TNOPCT 

Fairing code. 





-1. = Linear chordwise fairing. 
0. = Second order fairing. 

4 

8-14 

YES 

XM 

Basic Mach number for this case. 

4 

15-21 

YES 

TNOM 

Number of additional Mach numbers 
TNOM ^ 5 . 

4 

22-28 

YES 

DONT 

Wing data printout code. 


0, = Minimal printout. 

2. = Thickness pressure coefficients at 
each grid element in the wing 
calculations will he printed. 

101. = Velocity potential will also he 
printed . 

4 29-35 yes TNON Number of semi -span element rows in 

wing calculations. TNON - 40. 

If blank, TNON set to 40. 

^ 36-^2 YES TJBYMX Number of spanwise stations at which 

wing thickness pressures are calculated. 
TJBYMX - 24. Leave blank if TNON not 
specified. 

4 43-49 YES TNCUT Number of body stations at which 

pressure coefficients are calculated 
(^ 60 ). If blank, TNCUT set to 50. 


5 1-7 YES ANYBOD Wing Y dimension at inboard edge. If 

negative, program will solve for wing- 
fuselage intersection. 

5 8-l4 YES WRAP Nacelle pressure field code. 

-1. = Wrap solution for nacelle 
pressure field is desired. 

1. = Glance solution is performed. 
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Card 

Niimber 

5 


5 


6 


7 


Card Decimal Variable „ . j.- 

Column Required Name escrip ion 


15-21 YES 


22-28 YES 


DLT2 Interference printout code. 

-1. = Summary table printout only. 

1. = Details of nacelle/fuselage 

interference calculations will be 
printed. 

BGUT Number of divisions of nacelles used to 
define nacelle pressures and Whitham 
F(Y) function. BCUT -^40. If blank, 
BCUT set to 40. 


1-35 TXM Array of additional Mach numbers. 

Solution will be performed for these 
Mach numbers after the solution for XM. 

Note: There will be a total of TNOM values on the card. 

Omit this card if TNOM = 0. 


1-70 YES TYB2 Array of semi -span values of element 

row at which wing thickness pressures 
are calculated. 

Note: These values should be whole numbers beginning 

with 0. and ending with TNON. 

Up to ten values per card. Up to three cards. 

Omit these cards if TJBYMX was not specified. 


1-3 END 
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4.7 Wing Design Program 


The wing design program principally requires a wing planform 
(supplied from the basic geometry) , a description of the loadings 
to be used in optimizing the wing shape, and specification of the 
design point and constraints to be applied to the solution. 


Punch all data, with decimals, to the left in the card columns (10 
field -7 digit format) . 

Default options are provided to help keep input simple. These 
include: 

• TLOADS This is the number of loadings to be used 

in finding an optimum loading combination. 

If input as a positive number, the specified 
number of loadings will be taken, in order, 
from the table on page 73. (A negative sign 
requires the user to list the loading numbers 
to be used.) 

• XOCNUM This is the number of percent chords used in 

printing the camber surface output. If 
blank, standard percent chords are 
used. 


• TJBYMX 


Standard semi- span stations are provided if 
TJBYMX = 0. 


If program options are used that require wing thickness pressures, 
nacelle buoyancy field, fuselage upwash loading, or asymmetric 
fuselage loading, it is necessary to have previously run the near- 
field wave drag or lift analysis programs to load the proper 
tables. This is done as follows: 


• Nacelle buoyancy 
loading 


May be calculated by either wing 
analysis program or near-field wave 
drag program. 


• Wing thickness 
pressures 


Obtained from near- field wave drag 
program. 


• Fuselage upwash 
loading 


Obtained by running lift analysis 
program with wing slopes zeroed 
(WHUP = 1.0). 


• Asymmetric 

fuselage loading 


Obtained from lift analysis program 
with SYMM ^. 0 . 


The most efficient way to obtain all of the configuration 
dependent data is to first run the near- field wave drag program. 
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WING DESIGN LOADINGS 


Loading 

Number Definition 

1. Uniform 

2. Proportional to x. the distance from the leading edge 

3. Proportional to y, the distance from the wing centerline 

4. Proportional to y 

5. Proportional to x 

6. Proportional to x(c - x), where c is local chord 

o 

7. Proportional to x (1.5 c -x) 

8. Proportional to 2 (1 + 15 

c 

9; Proportional to (1.05 c-x)^*^ 

10. Elliptical span wise, proportional to V(T -y/|) 

1 1 . Proportional to x, the distance from the leading edge of an 
arbitrarily defined region 

12. A camber-induced loading proportional to the body bouyancy 

loading 

13. A camber-induced loading proportional to the body upwash loading 

14. A camber- induced loading proportional to the nacelle buoyancy 

loading 

15. The body bouyancy loading 

16. The body upwash loading 

17. The nacelle buoyancy loading 



without nacelles, to get the wing thickness pressures. Then run 
the lift analysis program, with nacelles, and with the zero slope 
option (WHDP = 1.0) and asymmetric fuselage option (SYMM ^0.). 

The fuselage upwash loading will be that obtained with the 
fuselage at the specified incidence. If the upwash fields 
corresponding to a series of fuselage angles of attack are 
desired, it will be necessary to rerun the lift analysis program 
to produce each upwash pressure loading. Notice that the fuselage 
angle of attack in both the lift analysis and wing design programs 
can be different from the incidence in the basic geometry. In the 
wing design program, angle of attack is input on card 3. In the 
lift analysis program, angle of attack is input on card 24 as a 
special case of pressure limiting option (requires FLIMIT=1.0 on 
card 4, appropriate value of VACFR on card 23) . 

The number of elements in the wing grid system is controlled by 
input TN0N (normally set at 40.). Depending upon the Mach number 
and planform, some program dimension limits may be exceeded with 
TN0N = 40. If this occurs, the program solves for the allowable 
TN0N, prints it, and stops the design case. It is then necessary 
for the user to reduce TN0N and the associated camber line 
variables TJBYMX and TJBYS. 


CAUTION** 

The loading options must be used with some care. Loadings 12-14 
cannot be used without also using loadings 15-17. Loading 11 
cannot be used without specifying a corresponding planform region 
(ANOARB>0) , If all loadings are requested, the resultant optimum 
combination of loadings (and camber shape) may be physically 
unrealistic if no constraints on upper surface pressure 
coefficient are imposed. 

If the fuselage is included in the solution, it will be necessary 
to also use Z constraints at the side of fuselage station to 
obtain a directly usable camber surface shape and a valid drag 
integration. 



WDEZ 


Card 

Number 

Card 

Column 

Decimal 

Required 

Variable 

Name 

1 

1-^ 



2 

1-70 



3 

1-7 

IfES 

TNON 

3 

8-14 

lES 

TJBYMX 

3 

15-21 

YES 

TIFAF 


3 

22-28 

YES 

AJl 

3 

29-35 

YES 

YSOB 

3 

36-42 ' 

YES 

ALPB 

4 

1-7 

YES 

AERIN' 


Description 


Any desired TITLE information 

Numbers of semispan elements in wing 
grid system. 2. - TNON - 50. 

If blank, TNON set to 40. 

Number of semispan stations at which 
camber surface is calculated. 

2. ^ TJBYMX ^ 25. 

Flat plate calculation code 

“1, = Use data from previous case. 

0. = Flat plate calculation will be 

made . 

1. = Flat plate data will be input 

on card 9. 

Fuselage input code 

0. = Ignore fuselage definition 

1. = Include fuselage 

Y value of vring-fuselage intersection 

Fuselage angle of attack, deg. 

(relative to attitude in basic geometry) . 

Printed output code. 


-2. = Summary output printed. 

-1. = Input data (except large tables) 
and summary output printed. 

0. = Input data, output summary and 

camber shapes at design condition, 
if requested, are printed. 

1. = Same as APRINT = 0. , plus some 

diagnostic data. 

2. = All input, output and diagnostic 

data printed. 
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Description 


Code to determine smoothing procedijre 
applied to camber surface longitudinal 
slope at each span station. 

0. = No smoothing performed. 

1. = Smooth-as-you-go technique used. 

3 . = Three point smoothing technique 

used. 

Code to determine disposition of force 
and moment coefficients for component 
and interference loadings. 

-1. = Data from previous case will be 
used. 

0. = Data will be calculated by program 
for use in current case and 
subs equent cas es . 

1. = Data will be calculated, and also 
punched on cards. 

2. = Data are read from card sets 18 
and 19 . 

3. = Data are read from tape 3 
(written by previous case) 

Note: See page 35 for RESTART discussion. 


4 

22-28 

YES 

YSNOOT 

Y value for parabolic apex tangent to 
wing leading edge, (Leave blank if not 
used . ) 

5 

1-7 

YES 

XM 

Basic Mach number 

5 

8-l4 

YES 

CMO 

Design value of pitching moment 
coefficient at zero lift. 

5 

15-21 

YES 

GIDZIN 

Value of design lift coefficient. 

If blank or zero, GIDZIN set to 1.0. 


Card Card Decimal Variable 

Number Column Required Name 

4 8-14 YES SMOOTH 


4 15-21 YES RESTART 
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Card Card Decimal Variable 
Ntunber Column Reg\Jired Name 


Description 


5 22-28 YES TLOADS Number of loadings to be combined 

2. 6 TLOADS ^ 17. 

TLOADS < 0. = Loading numbers will be 
input on caxd(s) 10. Loading numbers 
will be taken from table on page 73. 
TLOADS >0. = Loadings will be in the 
order tabulated on page 73. 

E.g. , if TLOADS = 3*0, first 3 loadings 
from page 73 will be tased. 


5 29-35 TES 


5 36-42 YES 


6 1-7 YES 


XOCNUM Number of chordwise locations at which 
camber ordinates will be printed, 
corresponding to options selected on 
card 7. (XOCNUM) ^ 20. 

0 . = Default locations of 0 . , 5 • » 10 . , 
20., 30 ., ... 90 ., 100. axe used. 
Omit card 11. 

+ = Values in percent of local chord 
will be input (card ll) . 


ANOARB Numbers of points on cards 12 and 13 

used to define' the arbitrary region of 
the wing planform for loading number 11. 
ANOARB - 20. If blank, cards 12 and 13 
not read. 

AXCPLIM Number of chordwise locations (card set 
14) used to specify wing upper surface 
limiting pressures. AXCPLIM -*15. 


- = Use values from previous case if 
/AXCPLIM/ same as previous case. 
0. = Card sets 14, 15 and l6 not read. 
+. = Card set 14, 15 and l6 are read. 


6 8-l4 YES AYCPLIM Number of spanwise stations (card set 

l6) used to specify wing upper surface 
limiting pressures. Needed only if 
AXCPLIM > 0. AYCPLIM * 15. 


6 15-21 YES TXCPT Code to request use of wing thickness 

pressures in pressure limiting 
* calculations . 


0. = Wing thickness pressures not used. 

1. = Wing thickness pressures vised. 


I 
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Solution and Constraint Options 


Card 7 contains four inputs which control the extent of the solution and the 
constraints to he applied. Each of the 4 inputs may take on 4 different 
values , as follows : 

0. No solution of this type desired. 

1. Calculate pressure distribution, drag, and pitching moment for 
optimum combination of loadings. 

2. Same as 1, plus also calculate the wing shape required to 
support the optimum pressure distribution. 

3. Same as 2, plus also punch the wing shape on cards. Order is 
percent chords for ordinates , percent span stations , and then 
the ordinates in percent chord. 10F7.3 format. (May be input 
directly into wing analysis program with TIFZG = l.O). 


Card 

Number 

Card 

Column 

Decimal 

Required 

Variable 

Name 

7 

1-7 

YES 

GONSTR(l) 

7 

8-l4 

YES 

G0NSTR(2) 

7 

15-21 

YES 

C0NSTR(3) 

7 

22-28 

YES 

C0NSTR(4) 

7 

29-35 

YES 

ANZ 


Description 

Obtain solution for minimum drag with 
constraint on only. 

Obtain solution with constraints on 
Cj^ and Cji^Q (requires Gj^q value on 
card 5) • 

Obtain solution with constraint on Cj^ 
and pressure limiting on wing upper 
surface. 

Obtain solution with constraint on C-^ 
and CjuQ, plus pressure limiting on 
wing upper surface. 

Number of Z constraint locations (-5) • 
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Card 

Card 

Decimal 

Variable 




Description 

Number 

Column 

Required 

Name 




7A 

1-35 

YES 

XZC0N 

X 

location 

of 

Z constraint 

7B 

1-35 

YES 

YZC0N 

Y 

location 

of 

Z constraint 

7C 

1-35 

YES 

ZC0N 

Z values at XZC0N and YZC0N. 


Note: There will be ANZ values on cards ?A, and 7C. 

Z values are with respect to local wing leading edge, 
consistent with units of basic geometry. Omit 
cards ?A, and 7C if ANZ = 0. 

8 1-70 YES TJBYS Array of semispan stations at which the 

camber surface is calculated. 

Note: Up to ten values per card. There will be a total of 

TJBYMX whole numbers which must begin with 0.0 and end 
with TNON. If TJBYUX was blank, the following 23 values 




are used: 

l6 . , . ■ . , 

• o 

H 

O OO 

2. , 4. , 5. , 6. , 8. , 10. , 12. , 14. , 

Omit cards (s) 8 if TJBYMX = 0. 

9 

1-7 

YES 

XF 

Wing aerodynamic center fraction. 

9 

8-14 

YES 

SCL9 

Flat wing lift-curve slope (per degree) , 
based on the reference area for force 
and moment coefficients. 

9 

15-21 

YES 

KF 

Flat wing lift-dependent drag factor. 

9 

22-28 

YES 

AREA9 

Planform area in program units. 

9 

29-35 

YES 

FACTOR 

Gross wing area/reference area. 


Note: Omit this card if TIFAF (card 4) - 0. 

The data bn card 9 would normally be calculated by a 
previous run of the same planform at the same Mach number. 


10 1-70 YES TLOAD Loading numbers for use in pressure 

optimization. Integer numbers from 
1.0 to 17.0, TLOADS (see card 5) in 
number, and in arbitrary order. Up to 
10 values per card. Omit caxd(s) 10 if 
TLOADS > 0. 
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Card Card Decimal Variable 
Number Column Required Name 



11 1-70 YES TDCT Array of X/C (percent of local chord) 

values will be interpolated at each 
span station. 

Omit card(s) 11 if XOCNUM = 0. 


12 1-70 YES YARD Array of Y coordinates which define an 

arbitrary planform region for loading 
number 11. 


Note: Up to ten values per card. Up to two cards. 

There will be a total of ANOARB values. 

If ANOARB (card 5) is blank, omit card set 12. 

13 1-70 YES XARB Array of X coordinates which define an 

arbitrary planform region for loading 
number 11. 


Note: Up to ten values per card. Up to two cards. 

There will be a total of ANOARB values. 

If ANOARB (card 5) is blank, omit card set 13. 

14 1-70 YES XCPLIM Array of chordwise locations (percent of 

local chord) used to define the wing 
upper surface limiting pressure 
coefficient. Needed if C0NSTR(3) or (4) 
is 0 on card 7. 

Note: Up to ten values per card. 

There will be a total of AXCPLIM values starting with 0. 
and ending with 100. If AXCPLIM is not positive, omit card 
set l4. 

15 1-70 YES YCPLIM Array of spainwise locations (percent or 

semispan) used to define the wing upper 
surface limiting pressure coefficient. 

Note: Up to ten values per card. 

There will be a total of AYCPLIM values starting 
with 0. and ending with 100. 

If AXCPLIM is not positive, omit card set 15. 
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Card 

Card 

Decimal 

Variable 

Description 

Number 

Column 

Reauired 

Name 

16 

1-70 

YES 

CPLIMIT 

Array of limiting pressure coefficients 


on the wing upper surface. All 
coefficients at a given semispan are 
input in the same order as XCPLIM, 
Begin each semispan set on a new card 
and in the same order as YCPLIM. 


Note : Up to ten values per card . 

There will he a total of AXCPLIM X AYCPLIM values . 
If AXCPLIM is not positive, omit card set l6. 


17 

1-70 

YES 

CPGRAD 

*18 

1-80 


TITLE 

*19 

1-80 


RESTRT 


Array of limiting upper surface pressure 
gradients (dCp/dx) . Input at same X and 
Y stations as CPLIMIT, in same order. 

Title card of RESTART data. 

Array of force and moment coefficients 
for component and interference loading, 
as punched from a previous run, for 
restarting program execution. 


Notes Omit cards 18-19 if RESTART (c^d 4) is not equal to 2.0. 


20 1-3 


END 


*The restart card sets 18-19 are printed on the Output file and identified 
by the statements RESTART DATA PUNCHED, DECK IMAGE FOLLOWS. 
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4,8 Lift Analysis Program 


Codes on cards 3 and 4 control the inclusion of basic geometry 
data as requested. Input is in 10 field -7 digit format. 


Note that the wing camber surface may be defined in several ways, 
controlled by input TIFZC on card 4: 


TIFZC 
0. or 1. 

2 

3. 


4. 


Input to lift analysis program on cards 

Flat wing (Z = 0 everywhere) 

As defined by wing design program {which 
must have been run previously) , 

As defined in basic geometry. 


The wing camber surface input to the lift analysis program will 
automatically be used to update the basic gecmetry definition if 
TIFZC = 0. or 1. 


By definition, a canard is required to be located forward of the 
wing, and a horizontal tail aft of the wing. One each is allowed, 
and they may both be input at the same time. Both are assumed to 
be mounted on the fuselage. 

The fuselage definition (in basic geometry) cannot have 
discontinuities in z (meanline shape) between segments, when used 
in the lift analysis program. 

The downwash shift options (for canard and wing downwash) are 
controlled by inputs on card 6. If the shift codes are left 
blank, the downwash will be shifted according to the respective 
side-of- fuselage stations of canard, wing and tail. 

If the pressure limiting feature (controlled by FLIMIT on card 4) 
is used, it requires the wing thickness pressures from the near- 
field wave drag program, which must have been run previously at 
the same Mach number. 

All angles are input to the program in degrees. 
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Card 

Number 

Card 

Column 

Decimal 

Required 

Variable 

Name 

1 

1-4. 



2 

1-70 



3 

1-7 

YES 

AJ2 

3 

8-lU 

YES 

AJ3 

3 

15-21 

YES 

AJ5 

3 

22-28 

YES 

AJ7 

4 

1-7 

YES 

TJBYMX 

4 

8-14 

YES 

TNOPCT 

4 

15-21 

YES 

TIFZC 


Description 

ANLZ 

Any desired TITLE information. 

Fuselage input code. 

0. = Ignore fuselage definition. 

1. = Include fuselage definition. 

Nacelle input code. 

0. = Ignore nacelle definitions. 

1. = Include nacelle definitions. 

Canard input code. 

0. = Ignore canaird definition. 

1. = Include canard definition. 

Horizontal tail input code. 

0. = Ignore horizontal tail definition. 

1. = Include horizontal tail definition. 

Number of spanwise stations defining 
camber surface. TJBYMX - 25. 

Number of percent chords defining each 
spanwise station. TNOPGT - 20. 

Code for camber surface ordinate. 


0. = Z is input. 

1. = Z/C (percent) is input. 

2. = Flat wing option (Z = O). 

3. = Camber surface is defined in 

common block /CAMBER/. 

4-. = Use definition contained in basic 
geometry. 

Note: If TIFZC is 2., 3., or 4. , inputs TJBYMX, TNOPCT, TPCT, 

TYB2 and WZORD are not required. 
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Card 

Number 

Card 

Column 

Decimal 

Required 

Variable 

Name 

Description 

k 

22-28 

YES 

TNOM 

Number of Mach numbers in addition to 
basic Mach number XM, TNOM - 5* 

4 

29-35 

YES 

FNON 

Number of semi-span rows in wing grid 
system. FNON ^ 40. If left blank, will 
be set to 40. 

4 

36-42 

YES 

FLIMIT 

Limiting pressure feature code. 

0. = feature not desired. 

FLIMIT = number of configuration angles 
of attack for solution using pressure 
limiting. 

5 

1-7 

YES 

TNFLAP 

Number of trailing edge flaps on right 
hand wing. TNFLAP - 5* 

5 

8-14 

YES 

TNTWST 

Number of values (Y in percent, and 
angle) to define wing twist. Relative 
to input wing shape. TNTWST - 40. 

5 

15-21 

YES 

TNALP 

Number of canard angles of attack (- 5)« 
Not required if AJ5 = 0. 

5 

22-28 

YES 

WRAP 

Code for nacelle pressure field solution 





-1. = wrap 
1. = glance 

5 

29-35 

YES 

OXML 

Mach number input code for nacelle 
pressure field calculations. 





0. = Free stream Mach number used. 

1. = Mach number input on card 19. 

5 

36-42 

YES 

DLT2 

Nacelle pressure field calculation 
printout code. 





-1. = summary only 
1. = detailed printout 

5 

43-49 

YES 

BOUT 

Number of cuts used to define pressure 
signature from nacelles. If blank, will 
be set to 40. BCUT ^ 40. 
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Card Card Decimal Variable 
Number Column Reg uired Name 


Description 


6 1-7 YES ANYBOD Wing/fuselage intersection Y value. If 

negative, solve for intersection. If 
ANYBOD = -10.0, intersection will be 
input on Card Sets l4-l6. 


6 8-l4 YES THALP Number of horizontal tail angles of 

attack. THALP - 10. Not required if 
AJ7 = 0. 


6 15-21 ■ YES SYMM Asymmetric body volume term calculation 

code. 


6 22-28 YES 


6 29-35 yes 


6 ‘36-42 YES 


6 43-49 YES 


0. = Do not calculate 

1. = Calculate 

2. = Calculate using area distribution 

input on Card Sets 17 and 18. 

SMOGO Smoothing code. 

0. = Use 9 term smoothing 

1, = Use smoothing-as-computed pressure 

calculation. 

WHUP Wing slope control code. 

0. = Wing slopes calculated from input 

camber surface. 

1. = Wing slopes = 0, (used for fuselage 

upwash field) , 

FWSH Wing downwash shiftj code 

0. = Shift according to DYWH 

1, = No shift 

DYWH Shift of wing downwash at tail 

0. = Use increment between 

side-of -fuselage stations of wing 
and tail 

DYWH = Y shift Increment (+ = outboard) 
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Card 

Number 

Card 

Column 

Decimal 

Required 

Variable 

Name 

6 

50-56 

YES 

FCSH 

6 

57-63 

YES 

DYCW 

6 

64-70 

YES 

DYCH 


7 

1-7 

YES 

XM 

7 

8-14 

YES 

TZSKAL 

7 

15-21 

YES 

CLIN(l) 

7 

22-28 

YES 

CLIN(2) 

7 

29-35 

YES 

CLIN(3) 

7 

36-42 

YES 

CLIN(4) 

7 

43-49 

YES 

CLIN(5) 

7 

50-56 

YES 

CLIN(6) 

8 

1-35 

YES 

TMACH 


Description 

Canard dovmwash shift code 

0. = Shift according to DYCW and DYCH 

1. = No shift 

Shift of canard dovmwash at vfing 

0. = Use increment between 

side-of -fuselage stations of 
canard and wing 

DYCW = Y shift increment (+ = outboard) 

Shift of canard downwash at horizontal 
tail 

0. = Use increment between inboard Y 
stations of canard and tail 
DYCH = Y shift increment (+ = outboard) 

Basic Mach number for case. 

Scale factor for input Z ordinates. If 
blank, no scaling performed. 

Number of lift coefficients input for 
first Mach number (XM) at which the 
combined flat plate and camber pressure 
coefficients will be computed. 

(CLIN(l) ^ 5.) 

Same as CLIN(i) for second Mach number 
(TMACH(l)). 

Same as CLIN(i) but for third Mach 
number (TMACH(2) ) . 

Same as CLIN(i) but for fourth Mach 
number (TMACH(3)). 

Same as CLIN(1) but for fifth Mach 
number (TMACH(4)). 

Same as CLIN(l) but for sixth Mach 
number (TMACH(5)). 

Array of additional Mach numbers for 
this case. TNOM values. Omit this card 
if TNOM = 0. 
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Card Card Decimal Variable 
Number Column Required Name 


Description 


Wing Camber Surface Definition 


Omit card sets 9> 10 and 11 if TIFZC = 2. , 3« » or 4. 


9 


10 


11 


1~70 YES TPCT Array of chord percentages at which Z 

(or Z/C) ordinates are input and 
pressure coefficients are evaluated and 
output . 

Note: Up to ten values per card. Up to two cards. 

There will be a total of TNOPCT values from 
0, through 100. 

l-?0 YES TYB2 Array of semi-span percentages at which 

Z (or Z/c) ordinates are input. 

Note: Up to ten values per card. There will be a 

total of TJBYMX values from 0. through 100. 

1-70 YES WZORD Array of Z (or z/c) ordinates of the 

right hand wing camber definition. All 
ordinates at a given semi -span are input 
in the same order as TPCT. Begin each 
semi -span percent on a new card and in 
the same order as TYB2. 

Note:. Up to ten values per card. 

There will be a total of TPCT x TYB2 values. 

Wing Twist Definition 


Omit cards 12 and 13 if TNTWST = 0. 


12 


13 


1-70 YES YTWIST Array of semi-span percentages at which 

wing twist angles are input. 

Note: Up to ten values per card. Up to four cards. TNTWST values. 

1-70 YES ATWIST Array of twist angles , in degrees., 

corresponding to YTWIST. A positive 
angle means an increase in local angle 
of attack. Linear interpolation is used 
for points between input points. 

Note; Up to ten values per card. Up to foior cards, TNTWST values. 
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Card Card 
NumTjer Column 


Variable 

Name 


Description 


Decimal 

Required 


Wing-Fuselage Intersection 


Omit cards l4-l6 if ANYBOD 4 - -10. 


14 

1-70 

YES 

WX 

X values 

15 

1-70 

YES 

WY 

Y values 

16 

1-70 

YES 

WZ 

Z values 


Input X array defining wing-fuselage intersection, then Y and Z. 
Start each array on a new card. Values are input at the percent 
chords of the camber surface definition (Card 9) > or basic 
geometry definition (if WZORD not input) . 

Asymmetric Fuselage Area Input 


Omit cards 1? and 18 if SYMM 4 2.0 


17 

1-70 

YES 

AOVR 

above -wing area 

18 

1-70 

YES 

AUND 

under --wing area 


Input area distribution above wing, then below. Start each array 
on a new card. Values are input at the percent chords of the camber 
surface definition (Card 9) » or basic geometry definition (if WZORD 
not input) . 


Alternate Mach Nos. For 
Nacelle Pressure Field Calculations 


Omit card 19 if OXML = 0. 

19 1-42 YES TMLOC' Array of local Mach numbers for nacelle 

pressure field calculations. First value 
corresponds to XM, successive values 
correspond to TMACH (if included). 

Note: Up to six values on the card. 

There will be a total of TNOM + 1. values. 
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Card Card Decimal Variable 
Number Column Required Name 


Description 


Wing Flap Definition 


Omit cards 20 if TNFLAP = 0. 


20 

1-7 

YES 


XI 

Inboard X value of flap leading edge. 

20 

8-14 

YES 


Y1 

Inboard Y value of flap leading edge. 

20 

15-21 

YES 


XO 

Outboard X value of flap leading edge. 

20 

22-28 

YES 


YO 

Outboard Y value of flap leading edge. 

20 

29-35 

YES 


DEFLAP 

Flap deflection in degrees. A positive 
angle means the flap trailing edge is 
deflected downward. 


Note ! 

There 

will 

be a total of TNFLAP cards, one for each flap. 

21 

1-35 

YES 


TCA 

Azray of canard angles of attack. A 
positive angle means the leading edge 
is rotated upward. 


Note : 

There 

Omit 

will 

this 

be a total of TNALP values on the card, 
card if TNALP =0. or AJ5 = 0. 

22 

1-63 

YES 


THA 

Array of horizontal tail angles of 
attack, A positiv^e angle means the 
leading edge is rotated upward. 


Note: 

There 

Omit 

will 

this 

be a total of THALP values on the card, 
card if THALP = 0. or AJ7 = 0. 

23 

1-7 

YES 


VACFR 

Fraction of vacuum pressure coefficient 
for pressure limiting. 

24 

1-35 

YES 


TLALP 

Array of C5t*s for limiting pressure 


coefficient . 


Note: 


There will be a total of FLIMIT values on the card. 
Omit cards 23 and 24 if FLIMIT = 0. 



Card Card Decimal Variable 
Number Column Required Name 


Description 


25 1“35 yes CLINP Arrays of lift coefficients for the 

input Mach numbers (XM and TMACH) at 
which the combined flat plate and 
camber pressure coefficients are 
computed, 

G^*s for each Mach number begin on a 
new card. 


Note; Up to five values per card. Up to six cards. 

The number of values on each card will correspond 
with CLIN(i) on card 7- 
If CLIN(i) = 0, omit the Ith card. 


For a new case, input cards 2 through 25 at this place 
in the data deck. 


26 1-3 


END 
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5.0 TYPICAL CASE AND PROGRAM OUTPUT 


A typical design and analysis case and associated program output 
are presented in this section. Given a configuration consisting 
of wing, fuselage, nacelles and horizontal tail, the following are 
obtained: 

• Wing design at Mach number =2.7 for Cl = .10 and Cmo ~ 
.010, in presence of fuselage and nacelles with pressure 
constraints. 

• Analysis of configuration drag-due-to-lif t for a series 
of horizontal tail settings. 

• Skin friction drag 

• Far-field and near-field wave drag analyses 

• Drawing of configuration. 

The input card listing for this case is shown cn page 99. 

The program output has been edited to reduce page count while 
illustrating output format. 

The output begins with a listing of the basic geometry, separated 
into components (wing, fuselage, etc) . An uncambered wing was’ 
specified in the basic geometry, since the cairber surface will be 
defined by the wing design program. 


Configuration-Dependent Loadings 

Since the wing design case is to be performed with pressure 
liiriting, and in the presence of fuselage and nacelles, the 
corresponding pressure arrays must be computed. The near-field 
wave drag program is run first, to generate the wing thickness 
pressure data (page 109). Only the wing geometry is required for 
■chis calculation; output for the complete configuration from the 
near-field program is illustrated later (page 23^). 

The lift analysis program is executed next, to calculate the 
nacelle pressure field and the fuselage upwash pressure field. To 
obtain an approximate orientation between the fuselage and wing 
for the upwash field calculations, a previously defined camber 
surface was input using the TIFZC = 1.0 ^ption. The ANL8 
interface program inserts this definition into the basic geometry 
and prints it (page 110). The lift analysis program then computes 
the wing upwash field (page 115) » the nacelle pressure field (page 
IIT), the asymmetric fuselage buoyancy pressure field (page ll6) , 
and the loading on the wing due to the fuselage upwash field (page 
121). The wing upwash loading is that for the basic wing angle of 
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attack with all wing slopes zeroed, i.e., as computed with input 
WHUP =1.0. 


Wing Design Solution 

Much diagnostic output is available from the wing design module. 
However, print controls are used in the prograir (input APRINT) to 
provide output flexibility. In the typical case shown, the print 
control was set at +2.0, to illustrate output format, and then 
edited. The design case shown uses all seventeen loadings; first 
to generate a RESTART deck, then to obtain a wing design for a 
specific design point using the RESTART opticn. The fuselage is 
included in the solution. 

The wing design program first prints the input data and checks the 
design and constraint options (the card 7 inputs) for consistency. 
The seiri-span stations, in program units, at which the camber 
surface will be calculated is next printed, followed by a listing 
of the component loadings to be used and the chordwise locations 
at which the camber surface will be interpolated. Tables of the 
configuration dependent loadings are also output. 

Five Z ordinate constraint locations are specified in the input. 
These are checked to see if the Y and X values of the constraints 
are cn a computed Y station and on the planform, respectively. 
(The Y values were shifted slightly and a note printed) . 

The program next computes and prints the flat wing solution (page 
133). This includes lift and drag coefficients, the lengthwise 
center of pressure position (as a fraction of overall wing 
length), and the drag- due- to- lift factor. Since the fuselage is 
used in the solution, the aerodynamic center location of the .wing- 
fuselage combination (computed in the lift analysis program at the 
rime of the fuselage upwash calculation) is substituted for the 
aerodynamic center of the wing planform only (page 133). 

The prcgrair then calculates the carry-over lift distribution of 
all the camber-type loadings (page 13i^), and the associated force 
coefficients. 

The program next cycles through all the component leadings. For 
each, a table giving spanwise distributions of lift, drag, and 
pitching moment coefficients is printed. This is followed by the 
integrated values of lift coefficient, drag coefficient, center of 
pressure position, drag-due-to-lift factor, the ratio of input 
reference area to gross planform area (^ref '^^pro<^ f pitching 
moirert slope with design Cj^, and the associated with the 
component Cl* This is followed by the interference drag of the 
component loading on the nacelle area distribution (if nacelles 
were input) , and a tabulation of the interference drag 
coefficients associated with all other component loadings. The 
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camber surface for the selected loading is then printed, together 
with the lifting pressure distribution and upper and lower wing 
surface pressure distributions. The camber surface inboard of the 
side-of-fuselage station is set to zero, since it is replaced by 
the fuselage shape. The individual camber surface data are. not 
shown, but have the same format as the final solution (page 182 ). 

The program next summarizes the force and interference drag 
coefficients of all the component loadings (page 156 ). The order 
of the data are: 

1) Lift coefficients for all loadings and their respective 
Cjjio constributions (for the exposed wing part) . 

2) Interference drag coefficients for all wing loadings 
(page 156 ). 

3) Drag coefficients of wing-on-nacelle (page 158). 

4) Fuselage input to wing design point (lift, drag, and 
pitching moment) , transferred from lift analysis program 
(page 159) . 

5) Lift, drag, and Cjjjq contributions of the carry-over lift 
distributions (page 159 ). 

All of these data, plus the configuration dependent pressure 
distributions, are then punched into a RESTART deck, and the deck 
image printed (page 159). Only a portion of the RESTART listing 
is shewn since it is quite long. (The size of the RESTART deck is 
a function of the number of loadings, whether fuselage is used, 
number cf constraints, etc) . 

With all component loading data defined, the program, then solves 
for the wing designs requested on card 7. (If the design case is 
run from a RESTART deck, the program solution commences at this 
point.) The solution conditions are summarized (i.e. , C^, Cjjjo# Z 
ccnsxraints, etc) , followed by the optimized values of C,jjq, K£ 
(drag-due-to-lift factor, C£/Cl 2 ) , and the associated loading 
combination factors AiCLi The respective contributions of 
exposed wing, fuselage, carry-over lift, and nacelles to the 
configuration is then printed. 

The solution pressure distribution is next printed and scanned for 
pressure constraint violations. If any occur (either in level or 
gradient) , they are noted in the right hand margin. At the 
conclusion of the pressure distribution print-cut, the locations 
and magnitude of the largest solution pressure level and gradient 
are noted (page 171 ) . If violations of input pressure limits 
occur, the solution repeats with a constraint added at the 
location of worst violation. 

For the test case shown, a wing design was obtained in a 
subsequent run using RESTART. Since all of the basic solution 
data were preserved in the RESTART deck, it was not necessary to 
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recalculate the configuration-dependent data. The RESTART deck is 
valid for any case having; 

1 ) The same or fewer loadings (order can be changed) 

2 ) Same fuselage geometry, angle of attack, and side of 
fuselage station 

3 ) The same or fewer Z constraint locations (in same 
order) . The value of Z at these locations can be 
changed, however. 

4 ) Any Cl, Cmo» pressure constraint. 

In the particular test case shown, the value of Cmo changed 

from the case which generated the RESTART data, and only four (of 
the five available) Z ordinate locations were used. Solution 

pressure distributions were requested for all four camber surface 
options (Cl only. Cl plus pressure constraint. Cl plus Cj^or Cl 
plus Cmo pressure constraint) . The resulting camber surface for 
^mo requested to be output and also punched into 

cards. 

The solution commences for the Cl (and Z) case. It then continues 
by applying the pressure and Cmo constraints. 

In order to illustrate program output, the solution involving all 
constraints has been edited and is shown (beginning on page l6o). 
The initial solution has a number of pressure violations, the 
worst of which is identified (page 171 ) , and a constraint applied 
there. The solution then recycles, and identifies a second 
constraint to be applied. 

Subsequent solution cycles build up to four gradient constraints, 
one of which is found redundant (i.e., made unnecessary by a later 
constraint) , as showii on page 177 . That constraint is removed, 
together with the last constraint applied (since it involved a 
redundant constraint) , as shown on page 178. The solution 

continues until the gradient constraint is everywhere satisfied, 
and then checks pressure level. In this case, level was already 
satisfied, so the final solution suimtiary is printed, including a 
sunmary of the twelve largest pressure gradients on the wing upper 
surface for the final solution (page 181) . 

After the final solution is obtained, the program calculates any 
requested camber surfaces. The spanwise drag summary, force 
coefficient summary, Z values are printed as was done for each of 
the com.ponent loadings earlier. The camber surface is then 
interpolated at the requested percent chord values, printed and 
punched into cards (page 19^)* 
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wing Camber Surface Update 


In the illustrative case, the final camber surface design was used 
to update the basic geometry by means of the executive card WGUP. 
The updated definition is printed on page 196 . 


Lift Analysis 

Given the basic geometry definition and the camber surface 
obtained by the design program, the lift analysis program was used 
to calculate the lifting pressure solutions for the complete 
configuration, both tail-off and tail-on at a series of horizontal 
tail settings. 

The camber surface definition punched by the wing design program 
was input into the lift analysis program. The wing camberline 
definition at .075 semi-span (side-of-fuselage station in wing 
design program) was substituted for the zeros punched by the wing 
design program in the fuselage region, in order to allow 
calculation of the wing- fuselage intersection. 

The lift analysis program output consists of the input, the wing- 
fuselage intersection definition, fuselage upwash definition 
(upwash in degrees) , fuselage buoyancy field, the nacelle pressure 
field definition, camber surface data and the wing lifting 
pressure coefficients. These are summed over the configuration to 
obtain lift, drag, and pitching moment data. The fuselage force 
coefficients are printed both with and without wing downwash 
effects included (page 209 ). 

The force coefficient summary, tail-off, is shown on page 215. 
The program first prints a table of lift, drag, and pitching 
moment coefficients for the wing at the input incidence, and also 
per degree angle of attack (FP at 1 degree) . The increments due 
to the nacelles are also printed. This table is then repeated 
with the fuselage contribution added. The drag terms are then 
combined into two equations (nacelles on and off) , and drag and 
pitching moment coefficients tabulated for a series of lift 
coefficients. 

The configuration streamwise lift distribution is next summed and 
printed and further broken into separate summations tor wing- 
fuselage-canard, nacelles, and horizontal tail. These summations 
are cumulative and are divided by the total lift of the 
conf igur ation. 

The force coefficient and streamwise lift distribution data are 
repeated for each tail angle of attack, together with the 
contributions due to the horizontal tail. 
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The wing lifting pressure distribution at a specified Cl is next 
printed <in this case, at a Cl = .10). These data (page 222) are 
fcr the pressures generated by the lifting surface, but do not 
include pressures due to the nacelles or asymmetric fuselage 
buoyancy field. 

The spanwise lift distribution is printed last (page 22U) . This 
tabulation is for the wing-canard- nacelles combination only 
(excluding fuselage or horizontal tail) . 

If the liiriring pressure option of the lift analysis program is 
requested, the output is the same except for two alterations: 

1 . The data at the configuration basic angle of attack become 
data at a specified angle of attack. 

2. Notes are printed to call attention to the pressure limiting 
option. 

Addition of a canard to the configuration produces an additional 
set cf force coefficient summary data, i.e., data is printed both 
with and without the direct canard contribution. 


Skin-Friction 

The skin friction program prints input, then a table of wetted 
areas, drag/dynaroic pressure (D/9) , and drag coefficient, fcr each 
input flight condition (page 227). 

Far-Field Wave Drag 

The far-field wave drag program prints an enriched area 
distribution for the fuselage (page 228), then the area 
distrrbution for different configuration component buildups at a 
series of theta (cutting plane inclination) values. The program 
next identifies and prints the area restraint points corresponding 
to the case restraint condition, followed by configuration data 
for the input configuration and one optimized subject to the 
restraint points. An optimized fuselage area distribution 
corresponding tc the restraint case is then calculated and 
printed, followed by a drag summary for the configuration as-input 
and with the optimized fuselage (page 233). 


Near-Field Wave Drag 

The near-field wave drag module, for wing-fuselage-nacelles, was 
executed next. The program input is first printed, followed by 
the wing fuselage intersection. (The 2 values of this 
intersection are relative to the fuselage centerline, rather than 
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the overall coordinate system.) Thickness pressure distributions 
for the empennage surfaces are then printed (page 235). 

The nacelle terms are next printed. First the nacelle pressure 
field acting on the wing is output (edited out in this case since 
it is the same as previously illustrated in the lift analysis 
program output) . The interference pressure signatures associated 
with the nacelles and fuselage acting on cne another are next 
calculated and printed, including the "image" signatures 
associated with reflections off the wing surface. 

The buoyancy field of the fuselage acting on the wing is then 
summarized, followed by the wing definition and isolated thickness 
pressure solutions. 

The isolated fuselage pressure distribution and the wing-on- 
fuselage signature is next tabulated (page 2UU), together with a 
running summation of the drag associated with these pressures. 
Each of these sums is divided by the total corresponding drag 
value. 

The final drag summary (page 249) consists of wing section data, 
tabulated fuselage and nacelle drag coef f icierts, empennage drag, 
total drag and wetted areas. 

The wing section data, at the solution spanwise stations, consist 
of the isolated wing section drag coefficient (CDW/C= drag of the 
element row divided by chord) , interference drag of fuselage on 
wing section (CDB0W/C) , interference drag of nacelles acting on 
the section (CDN0W/C) , the sum of those section coefficients (SUM 
CL/C), and the fraction of the total wing wave drag for the 
section. 

Drag of the wing-fuselage combination is next printed, including 
the isolated wing (CDW) , isolated fuselage (CDE) , fuselage-on-wing 
interference (CDB/W) , wing-on- fuselage interference (CDW/B) , and 
the total of those (CD WING-BODY) , 

A table of nacelle drag terms is then printed, giving the isolated 
wave drag and the interference terms for the nacelles at each 
input origin. 

The total wave drag for the configuration is printed as T0TAL CD. 


Plot Program 

The plot program prints the program input and view data. A 
typical drawing frcm the program is presented on page 12. 
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-2.239 -2,842 
0.000 ,074 

.436 

• 688 

•717 .594 

-1.114 -1.598 
0.000 .280 

.547 

1.073 

1.362 1.520 

1.704 1,647 

0,000 -.360 

-.638 

-.850 

-.984 -1.141 

-2.211 -2,4i^6 
0.000 -.336 

-.655 

-1.241 

-1..760 -2.211 

-3.970 -4.308 
0,000 -.339 

-.653 

-1.208 

-1.666 -2.015 

-2,646 -2,597 
END 
WDEZ 

969-500 17 load CHECK 

CASE 

22 span STA. 


40. 

2. 

22. 

1* 

0. 

1. 

1. 

4.9688 

0. 

2.7 

2. 

.006 

2. 

.1 

1. 

-17. 

0. 

2. 

1. 

0. 

0. 

0. 

5« 


130,85 

189, 

243,39 

189. 

189. 


4.9688 

4.9688 

4.9688 

6.625 

8.2813 


-4,07 

-10.16 

-14.11 

-8.32 

-7.0 


0. 

1, 

2. 

3. 

4, 

5. 

12. 

38. 

14. 

40. 

16. 

19. 

22. 

25 

!• 

2. 

3. 

4. 

5. 

6. 

11. 

16* 

17. 

14. 

13. 

15 


4 

5 
8 
1 
2 

3 

4 

5 

6 
7 


50.000 60.000 70.000 

80.000 

9-1 



9-2 

50.000 60.000 70.000 

80.000 

0 o 

1 I 

-5.094 -6.213 -7.218 

-8.082 

11-2-1 

11-2-2 

-5.094 -6*213 -7.218 

-8.082 

11-2-1 

11-2-2 

-3.700 -4.662 -5*572 

-6.406 

11-3-1 

11-3-2 

-2.528 -3.327 -4.130 

-4.918 

11-4-1 

11-4-2 

-1,584 -2.258 -2.964 

-3.685 

11-5-1 

11-5-2 

-1.Q17 -1.576 -2*184 

-2.825 

1 1-6-1 
11-6-2 

-.211 -.647 -1.137 

-1.669 

11-7-1 

11-7-2 

.387 .082 -.265 

-•669 

11-0-1 

11-8-2 

1.633 1.704 1.722 

1.730 

11-9-1 

11-9-2 

-1.348 -1.556 -1.750 

-1.973 

11-10- 

11-10- 

-2.557 -2.900 -3.264 

-3.622 

11-11- 

11-11- 

-2.238 -2.412 -2.542 

-2.627 

11-12- 


11 - 12 - 

26 

1 

iirfiTH fuselage and Z TERMS Z 

3 

4 

5 

6 
7 


6. 

7. 

8. 

10. 

7A 

78 

7C 

0-1 

26. 

30. 

32. 

36. 

0-2 

7. 

8. 

9. 

10. 

8-3 

10-1 

12. 




10-2 


100 



r 


0* 

66*29 






12 

207. 

269.8 






19 

0. 

100. 






16 

0. 

100. 






19 

-.197 

-.137 






16-1 

-•197 

-.197 






16-2 

.0029 

.0029 






17-1 

*0029 

*0029 






17-2 

END 







20 

WDEZ 







1 

969-900A CHECK CASE 

17 LOADS* 4 Z CONSTRAINTS 

restartco 

2 

40* 

22* 

-1* 

1* 

4.9688 0. 



3 

2* 

1* 

2. 





-4 

2.7 

•01 

• 1 

-17. 

0* 2. 



5 

2* 

2* 

1* 





6 

1* 

1* 

1. 

3* 

4* 



7 

130.89 

189. 

243.39 

189* 

189* 



7A 

4.9688 

4.9688 

4,9688 

6.629 

8.2813 



7B 

-4.07 

-10.16 

-14,11 

-8.32 

-7.0 



7C 

0. 

1* 

?• 

3. 

4. 9. 

6* 

7. 8 * 10* 

8-1 

12. 

14. 

16* 

19, 

22* 25. 

28* 

30* 32* 36* 

8-2 

98* 

40. 






6-3 

1* 

2. 

3. 

4* 

9* 6* 

7* 

8* 9* 10* 

10-1 

tl* 

16* 

17* 

14. 

13* 15* 

12* 


10-2 

0* 

66*29 






12 

207. 

269,8 






13 

0.0 

100.0 


• 




14 

0.0 

100.0 






15 

-0.197 

-0.197 






16-1 

-0*197 

-0.197 






16-2 

.0025 

♦0029 






17-1 

.0029 

.0075 






17-2 

969-500 17 LOAD CHECK CASE 

22 span STA* 

WITH 

FUSELAGE AND Z TERMS 

restart 


*»* restart deck input *♦* (NOT LISTED) **♦ 


END 

¥GX)P 

ANLZ 

969-SOO 17 LOAD CHECK CASE 22 SPAN STA« NITH FMSELAGE AND Z TERMS 

l« !• 1« 

?2m !?• !• 

!• 

- 1 « 2 « 1 . 

2.7 Im 

0,000 5«000 10,000 20,000 )0«000 40«000 90.000 60«000 70.000 00.000 

90.000100.000 

0,000 2.500 9,000 7«900 10.000 12.900 19.000 17.500 20*000 29*000 

90.000 99.000 a0,000 47,900 99.000 92.9O0 70.000 ’'9*000 90*000 90*000 

99.000100.000 

0.000 .166 .182 -.624 -2.108 -9*984 -4.789 -9*668 -6*295 -6*629 

-7.19? -8.900 . 

0.000 .166 .182 -.624 -2.108 -9*584 -4.783 -9*668 -6*295 -6.625 

-7,19? -8,500 


20 

1 

2 

3 

4 

5 

6 
7 


lOI 



0.000 

.166 

• 162 

-.624 -2,108 -3.584 -4.783 

-5.668 -6.255 -6.625 

-7.137 

-8,500 




0.000 

.166 

.182 

-.624 -2.100 -3.504 -4.783 

-5.668 -6.255 -6.625 

-7.132 

-8.500 




0.000 

.004 

-.102 

-.799 -1.887 -3.009 -4,001 

-4.808 -5.397 -5.777 

-6i'T6l 

-6.858 




0,000 

-.005 

-.098 

-.707 -1.644 -2.632 -3,523 

-4,251 -4.779 -5.085 

-5.343 

-5,742 




0,000 

-.039 

-.185 

-.879 -1,876 -2.936 -3,920 

-4.754 -5.393 -5.807 

-6.132 

-6,500 




0.000 

-.032 

-.175 

-.836 -1.799 -2.833 -3.806 

-4.640 -5.284 -5.702 

-5.974 

-6.782 




0.000 

-.017 

-.134 

-.749 -1.657 -2.649 -3.592 

-4.407 -5.036 -5.434 

-5.688 

-5,938 



0,000 

.020 

-.071 

-.625 -1.486 -2.447 -3.386 

-4.212 -4.664 -5.280 

-5.520 

-5.770 


r 


0.000 

.058 

-.075 

-.562 -1.402 -2.375 -3.354 

-4.262 -5.034 -5.624 

-6.028 

-6,391 




0,000 

.085 

.040 

-.432 -1.21A -2,141 -3.103 

-4,016 -4.8?6 -5.486 

-5.Q77 

-6,409 



0,000 

.137 

.176 

-.105 -.714 -1,479 -2,304 

-3.109 -3.835 -4.424 

-4,940 

-5,431 




0,000 

.193 

.316 

•172 -.315 -.992 -1.758 

-2.570 -3.301 -3.923 

-4.530 

-5.190 




0.000 

.328 

.532 

.596 ,336 -.114 -.695 

-1.316 -1.925 -2.525 

-3.157 

-3.842 




0.000 

• 403 

.719 

1.087 1.156 1.020 .753 

.410 -.024 -.378 

-.817 

-1.322 




0.000 

,456 

.862 

1,533 1.072 2.249 2,394 

2.474 2.584 2.600 

2.573 

2.322 




0,000 

-.047 

-.066 

.012 .156 .242 .320 

•387 .448 .533 

,507 

,492 




0,000 

-.017 

-.032 

-.064 -.075 -.055 .022 

.136 .287 .465 

• 613 

.706 




0,000 

-.131 

-.242 

-.401 -.467 -.465 -.404 

-.266 -.013 .263 

.549 

• 848 




0.000 

.103 

.156 

.026 -.320 -.611 -.855 

-1.032 -1.110 -1.157 

-1.173 

-1.167 




0,000 

-.339 

-.660 

-1.245 -1.756 -2.187 -2.526 

-2.821 -3.071 -3.277 

-3,434 

-3.542 





0 . z. 


• I 

END 

-500A 

1 1 1 “1 1 

2 • 

?•? 60* 0. 

1.1 35 . 0 . 

END 

FFWD 

FAR-FIELO WAVE DRAG 

1 » 1 . 1 . 

2.7 50- 


1* 

1 . 


optimization based on MAX. AREA 

1 . 1 . 

36. 


22 

25 

1 

2 

3 

A 

5«-l 

5-2 

10 

1 

2 

3 

4 


1 



Clio 

NFWD 

near-field wave drag 

!• 1« !• !• 

0. 2.1 

A#97 -1. -1. 

END 

PLOT 

969-500 CONFIGURATION 

t* 1* 1. 1. 1. 

X z 
X V 
Y Z 
£ND 


6 

1 

2 

3 

A 

5 

8 

1 

2 

3 

10. ORT 4-1 

10. ORT . 4-2 

to. ORT 4-3 

5 


103 


♦♦♦♦ 

.... Jl**.* 


. . WING 

i*** 

. 

- 

- 

REf A - 9a9a*QQQO 

, .jcbIr. 

• 106.-4100 -XBARXN j 

187^0000 






XQ 

• 77.3280 

. XD 

• .23.1041) - 

-XO -- 

J . -93.-1650 


.. YO 

* A. 9688 

YD 

• 6.J6250 

- YD 

-• 9.5100 


ZQ 

- 0.0000 

ZD 

■: 0. 

0000 

20- 

. _0. 

.0000 

. „ _ -- - 

. ... ..cmRD 

.■ 166.0700 

CHORD 

• .160. 

1330 

CHQ&a_ 

,149. 7900. 

J-E.RCENI 

CAMBEJ^ 

HALF-TJUCKNES.S 

CAMBER 

HALF.rIJ^ICXNjES3 ' 

"_.XAHaER ~ 

JdALf-imCKNESS 

CHORD. 

iZ) 

UPPER LOWER 

(Z) 

UPPER 

LOWER . 

. IZJ 

- UPPER 

LOWER 

. 0.0- 

0,0000 

0,0000 0.0000 

0,0000 

O.OQOO 

0.0000 

0.1X000 

. 0.1X000 

.0.0000 

2.5 

0.0000 

,5700 .5700 

0.0000 

.5700 

.5700. . . 

O.DOQ1) 

.5.500 

.5500 

5.0 

0.0000 

.71^0 .71<r0 

0,0000 

.7140 

. 714^0 

.0.0000 

.7120 

.7120 

lOcO 

0.0000 

.8720 .8720 

O.OQQO 

.8720 

..872a 

0.0000 

.8720 

.8720 

20.0 

0.0000 

1.0500 1,0500 

0.0000 

1.0500 

1.03.00 

.0.0000 

1.0540 

1.0540- 

30.0 

0.0000 

1.1^50 1.1450 

0.0000 

1.1450 

1.1430 

.0.0000 

1.1560 

1.1560 

AO.O 

0.0000 

1.2000 1.2000 

0.0000 

1.2000 

1.2000 

O.OQOO 

1.2130 

1.2130 

50.0 

0.0000 

1.2300 1.2300 

0,0000 

1.2300 

1.2300. . . 

D.QOOO 

1.2330 

1.2350 

.e>o.o 

O.QOOO 

1,2490 1.2490 

0.0000 

1.2490 

1.2A.9.0 . - 

0,0000. 

1.2370 

1.2370 

70.0 

0.000.0 

1.1700 1.1700 

0.0000 

1.1700 

1.1700 

D..QQaO 

1.1270 

1.1270 

80.0 

0.0000 

,9370 .9370 

0.0000 

.9370 

.9370 

D.DOOO 

• 8630 

.8830 

90.0 

0.0000 

,5460 .5460 

0,0000 

.5460 

.3460 

.0.0.000 

.5070 

.5070 

100.0 

0.0000 

0.0000 0.0000 

0.0000 

.0,0000 

O.OQOO 

11.0000 

O.QQOO 

. O.QQOO 



xo 

■ 116,9600 

XO 

• 168.9600. 

XD 

■ 225.8100 


YO 

• 16.3330 

YO 

- 31.2500 

-YO 

• .47.5440 


ZO 

■ 0.0000 

ZQ 

• 0.0000 

ZO . 

■ ,0.0000 


CHORD 

• 125.3500 

CHORD 

77.2950 

CiiORD. 

32.^6OE0 

PERCENT 

CAMBER 

HALF-THICKNESS 

CAMBER 

HALF-THICKNESS 

CAMBER 

HALF-THICKNESS 

CHORD 

(Z) 

UPPER LOWER 

(Z) 

UPPER LOWER 

IZ) 

UPPER IQWER 

0.0 

0.0000 

0.0000 0.0000 

0.0000 

0,0000 0.0000 

0.0000 

O.OQOO 0.0000 

2.5 

0.0000 

•5500 .5500 

0.0000 

.5700 .5700 

0.0000 

•5800 .5800 

5.0 

0.0000 

.7150 .7150 

0.0000 

.7270 .7270 

0.0000 

.7290 .7290 

10.0 

0.0000 

.8760 .8760 

0.0000 

.9020 .9020 

0.0000 

.9110 .9110 

20.0 

0.0000 

1.1260 1.1260 

0.0000 

1,0980 1.0980 

0,0000 

1.1340 1.1340 

30.0 

0.0000 

1.1740 1.1740 

0.0000 

1.2200 1.2E00 

. 0.0000 

1.26.80 1.2680 

40.0 

0.0000 

1.2350 1.2350 

0.0000 

1.2890 1.2890 

0,0000 

1.3430 1.3430 

50.0 

0.0000 

1.2500 1.2500 

0.0000 

1.3150 1.3150 

0.0000 

1.3750 1.3750 

60.0 

0.0000 

1.2290 1.2290 

0.0000 

1.2620 1.2620 

0*0Q00 

1.3200 1.3200 

70.0 

0.0000 

1.0870 1.0670 

0.0000 

1.1050 1.1050 

0,0000 

1.1550 1.1550 

60.0 

0.0000 

•8400 ,8400 

0.0000 

•8420 ,8420 

0,0000 

•8800 .8600 

90.0 

0.0000 

.4740 .4740 

0.0000 

.4730 .._473.0 

Ot-OOOO 

,.495jD.„ •495.0 

100.0 

0.0000 

0.0000 0.0000 

0.0000 

0.0000 0.0000 

0,0000 

0,0.000 0.0000 







♦♦♦♦ 


.. xg • 229.9100.. 

_y0 • ^7.5450 

zo » 0,0000 

CHORO • 32.6610 


PERCENT 

CAMBER 

HACF-THICKNESS 

CHORD 

(Z) 

UPPER 

LOWER 

“^6,0 

O.OOQO 

0,0000 

0,0000 

2,5 

b.bboo 

,1360 

• 1360 

5.0 

b.bboo 

• 2610 

.2610 

10,6 

0,0000 

• 6950 

.6950 

20,0 

0,0000 

• 8800 

.8600 

-... io.,0 

..bfPooo 

1.1550 

1,1550 

60,0 

0,0000 

1,3200 

1.3200 

50f6 

b.QOob 

1,3750 

1.3750 

60,0 

0.0000 

1,3200 

1,3200 

. .70,0 

0,0000 

1,1550 

1,1550 

60,0 

O.OOQO 

,8800 

• 8800 

. ... 90,0. 

0,0000 

,6950 

• 6950 

100,0 

b.boob 

0,0000 

0,0000 


*««* ' '■ 6*6* 6666 6666 


X z 


. C.EM.TER11NB 

CENTERLINE 

. 0,0000 

10,0000 

16.6700 

8,5500 

33,3300 

7,1000 

50.0000 

5,6600 

66,6700 

6.1700 

.. 83,3300 

2.7300 

* 100,0000 

1,2800 

. . 116,6700 

-.1600 

133,3300 

-1.6000 

150,0000 

-3,0600 

. 166,6600 

-6,5000 

- 181,3.300 

-5,9000 

200,0000 

-7,6000 

.216,6700 

-8.8500 

233,3300 

-10,2500 

250,0000 

-11.7000 

2.66,6700 

-13,2000 

283,3000 

-16.6000 

295,0000 

-15,7000 


o 

tyi 



XXL. 238^2100 — 

. . . ID • ./ .66.a23a(L 

ZD • O.OOQO 

. . CHORD . . • 1^.4430 

CAMER .1 JlALFrmCJXlESS’.ZZL“rZ.V^^ 

U) . UPPER LOMER — 

0.0000 O.OOQO .O.i)QOQ 

0.0000 .I3^r0. .X3.<r0 

0,0000 .2610 ..2610 

OfOOOQ_ .^910 ..6910 

0.0000 .6800 ...MOD 

0.0000 _ 1.1550 . „ 1.1550 — 

0.0000 1.2850 . 1.285Q_ . 

0.0000 1.375D .1.3750 . 

0,0000 1,3200 1.3200. . — 

0,0000 1.1550 .. . 1.1550 .. .._ 

0,0000 ,8800 .8.800. * 

0,0000 .6950 ... .6950 : 

0,0000 0.0000 . 0.0000. 


666 * FUSEtAGE **.*V . ’ *666. *6*6_ ’ J" ..V*.** 1.,'"***.*.." 


RADIUS 

0,0000 

2,7350 

6,2762 

5,3226 

6,1026 

6,3330 

6,1752 

5,6632 

5,7812 

5,8360 

5,6360 

5,8087 

5,6980 

5,6700 

5,0166 

6,3336 

3,2610 

1,5956 

0,0000 


AREA PERIMETER .. 

O.OOQO 0,0000. 

23.5000 .. 17.1866_ 

57.5000 - 26,8606 

89.0000 . 33,6626. 

117.0000. 38.3660 - 

126.0000. 39,7915... 

119.8000 38,6001 

108.0000 36,8398 

105,000a_ _ 36,3265. 

. 107,0000 ^6,6688..- 

107.0000 36,6688-.. 

_ 106,0000 a6,A9Il.. 

102.0000 . . . .. 15,8018-. 

.. 96,0000 36^3692- 

.. 79,0000 11,5028. _ 

. .. 59,0000 2.7,2190— 

— 33.0000 . 10,1519-. 


8,5000— 


JLOQOO 0,0000- 




, 
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XO » 

.21.3.4200 

XO ■ 

210.6700 

YO ■ 

16.3300 

YO • 

31.2500 

z o' • 

-5.B000 

ZO ■ 

^4.9000 

DO - 

-5.0000 

DO •_ 

-4.90.00 

X 

RADIUS 

X 

RADIUS 


0.0000 

2.8650 

0.0000 

2.8650 

z.oosb 

2.9630 

2.0060 

2.9630 

15.4700 

3.6330 

15.4700 

3*6330 

21.5250 

3.7700 

21.5250 

3.7700 

28.0170 

3.6540 

28.0170 

3*6540 

32.0670 

3.4200 

32.0670 

3.4200 

35.0400. 

3.4200 

35.0400 

i. 42.00 


fXR $^**** #*** 


X.L 

a 

225.8000 

XL 

a 

270.. 0000 

YL 

• . 

’47c550D . 

YL 

a 

.0.0000 

ZL 

a 

.0.0000 

ZL 

a 

-13.0000 

CL 

a 

36*7500 

CL 

a 

24.2000 

X_U 

a 

^6.2a5000 

XU 

a 

282.5000 

YU 

a 

47ju5.500 . 

YU 

a 

O.OOQO 

zu 

a 

10.0000 

ZU 

a 

-.9000 

C.U 

a 

.5 ..0000 

CU 

a 

9. 2000 


PERCENT 

HALF 

PERCENT 

HALF 

CHORD 

THICK 

CHORD 

THICK 

0.00 

0.00 

0.00 

0.00 

32*50 

.1..5.0 

3 2,. 5.0 

1.50 

67.50 

1.50 

67.50 

1.50 

100.00 

0.00 

100.00 

0.00 


K^cmr 


MT* 


rTT*-' 





• “CIW^TTJ ♦♦♦* ' 


XI ■ 261.0000 

YI • 2.0000 

ZI ■ -Ki.OOOO 
Cl - 25.0000 

XO • 277.0000 

YO • . 11.0000 
ZO • -1^.0000 

C.0 ■. 9.0000 

PERCENT UPPER LOWER' 
CHORD ORO ORO 

_ P ^000 0.000 __ 0.000 

50.000 1.500 1.500 

1JP0_. OjO „ 0 . 000 0.000 
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MIH.G THICKNESS PRESSURE GENERATION 


I 1 HACH .N0«« ’2*70000 NON« MO NOPCT* 13 


PLANFORM BREAKPOINTS 



X 

Y 

CHORD 

I 

77.3260 

0.0000 

166.0700 

2" 

77.3280 

4.9686 

166.0700 

'3 

83.1040 

6.6250 

160.1330 

4 

93.1650 

9.5100 

149.7900 

5 

116.9600 

16.3330 

125.3500 

6 

166.9800 

31.2500 

77.2950 

7 

225.8100 

47.5440 

32.6610 

8 

225.8100 

47.5450 

32.6810 

9 

25B.2iob 

66.2500 

14.4450 


CHORD 
„ . .O. OQ 
. .. 2., 50.. 
5r00 
10,00 
. 20 . 00 . 

30.00 

40.00 


INBOARD WING END DEFINITION 
X Y 

77.328696 4.969000 

.. .. 81.480430 4.969000 

65.632162 4.969000 

93.935626 4.969000 

_ 110.542554 4.969000 

127,149482 4.969000 

.143.756411 4.969000 






JBYHAX* ” 20 



XLE 

XTE. .. 

r 

0 

77.3280 

aA3..3960 

. 0,U000. 

1 

77.3280 

24.3.3980. 

i,.656a-..- 

2 

77.3280 

243,3980. 

. _ 3.3125. 

3 

77.3280 

.. 243,398.0. 

4,9686 

4 

63.1040 

243,2370 

6,6250 . 

5 

66.8799 

.. 243.0751 

8,2813. 

6 

94.6559 

242.9146 

.9,9375 

7 

100.4320 

..242.*7580. 

. . U.5938 . . 

8 

106.2081 

242,6014 

.13,2500 

9 

111.9643 

242.4449 

^4,9063 

10 

117.7603 

242.3.710 

16,5625 

11 

123.5362 

242,8112. 

18.6188 ' 

12 

129.3120 

243.2515 

.19.8750 

13 

135.0878 

. 243,6917 

. 21,5313 

14 

140.8637 

244.1320 

23,1875 

15 

146.6395 

244.5722 

24,8438 

16 

152.4153 

249.0124 

26.5000 

17 

158.1912 

245,4927 

28.1963 

18 

163.9670 

245.8929 

29.8125 

19 

169.7430 

246.4390 

31.4688 

20 

175.5196 

247.6007 

33.1250 

21 

181.2962 

248.9225 

34.7813 

22 

187.0729 

250.1642 

36.4375 

23 

192.8495 

251.4059 

38.0936 . . 

24 

198.6262 

252,6477 

. . 39.7500 

25 

204.4028 

253.6894 

41,4063 

26 

210.1795 

255.1311 

43.0625 

27 

215.9561 

256.3728 

44.7188 

28 

221.7328 

257,6146 

46.3750 . 

29 

226.6523 

258,8592 

46.0313 

30 

229.5211 

260.1134 

49.6675 

31 

232.3900 

261,3675. 

51.3438 

32 

235.2589 

262.6217 

53,0000 

33 

238.1278 

263.6759 

54,6563 

34 

240.9967 

265.1300 

56.3125 

35 

243.6656 

266.3842 

57.9686 

36 

246.7345 

267.6383 

59.6250 

37 

249.6033 

268.8925 

. 61.2613 

38 

252.4722 

270.1467 

62.9375 

39 

255.3411 

271.4008 

64.5938 

40 

258.2100 

272.6550 

66.2500 


2 T_ 

0.000000 .. O.QOQOOQ .. 

0.000000 1. 893190. _ . 

0.000000 -_2.371469 „. 

0.000000 .. . .2.89624a.. 

0.000000 . a .682455 . 

0.000.000 . 3.8Qa987 ... 

0.000000 1.985661 . 



.50.00 - . 

.6^.00 

70.00 .. 

80.00 
90.00 

IQO^OO . 


X4.0. 383339 
176,970287 
193,577196 
219 . 18 ^ 12 ^ 
226,.791052 
2^3,39.7981 


. 8.9.69000 

8.969000. 

8.969000 . 

8.969000. . 

8.969000 

8.969000 


QnQOOOOQ. . .. -8.^085308. — 

il..QQQOaQ 8i.li8fl_8Xl — 

O.QOQO-OO . 3^ajbQ2L.^ 

O.QQQOQO . 3.112138. 

0.000000 1..813A77. . 

Q.OQQQOa O^OttOOflO-.-. 





T4BLE OF INPUT 

Z/C nRDINATE5 

— " 

'■ 


XPCT 

0.000000 

2.500000 

5.000000 

10,000000 

ZOt^OQOOQCl I „ . 

.. .307.000000 

.. 780...00000Q. 

50.00Q0QO . 

— 

60.000000 

70.0P000Q 

80.9000QQ 

90..0QOQOQ.,. 

_JJ)(MlQOODfiU_ 





Y/B/2 






. - 



o.pppo" 

0.000000 

.570000 

,718000 

.672000 

1 .050000 7. r 

i 7 i 850Q0 

.3.200000 

1.230000. 

— 

i.289000 

1.170000 

•937000 

»5«600Q 

O.ODOOOO_ . 


*- 


b.'oooooo 

•570000 

•718000 

.872000' 

i..b50ob'o 

"7l. 185000 

1.200000 

1.230000 


1.289000 

1*17000.0 

.937000 

•586000 

0.000000 




.1000 

0.000000 

•570000 

•718000 

•672000 

l,05D00b ’ . ’ 

1.185000 7.. 

7 1.200000 

1.230000 

•• 

.1,289000 

!•! 70000 

.937000. 

,S460Q0 

0,000000 


■ -- 

.1835 

0.000000 

•550000 

•712000 

•872000 

1,058000. . 

1.156000 

1.213000 

1.235000 


l._23.7Q00. 

1.127000 

•883QQ0 

• 507000. 

O..OQQQOO. 



•.2865 _ 

o.oo’oooo 

•550000 

•71500b 

.876000 

. 1.126000 “7 

1.178000 

1.235000 

1.250000 



1.229000 _ 

1.087000 

•680000 

*8780_00 

0.000000 . .. 

■ - - - 



.8717 

o‘.'odbbb”o " 

•570000 

.727000’ 

.9020by 

i.bWob'o' ” 

*1,220000. 

1.289000 

1.315000 



l._262P0P. 

1.105000 

.882000 

• 873000. 

0.000000 




• 7176 

d.'oob^ooo 

•560000 

•729000 

.911000 

1.138000 .. 

1.268000 

1.383000 

1.375000 

- - - 

1.320000 

1.155000 

• 6800.00 

•895000 

0.000000 



•7177 

0.000000 

.138000 

.261000 

•895000 

.680000* 

1.155000 ' ** 

' i.320Q00 

1.375000 

— 

.1.. 320.0.00. 

1.155000 

.660000 

•895000 

0.00000.0. 



l.OOOO" 

o.booboo " 

•138000 

•261000 

•891000 

. _ .,a8.oooQ _7 

. 1.155000 7. 

1.2 85.000 

1.375Q00. 

— 

_ l*320p.0_p_ . 

1.155000 

.880000 .. 

•89500P__ 

. . O.OPOO.OO, 

... 
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XPCT 

Q«.00 

.5.00 

10.00 

15.00 

_ . 20^00 

-_254tD0. 

. _axi..ao 


40,00 


.50 .00 

55.00 


....*4^.00. 

6^«00 

7.0.00 

75.00 

8D^00 

. ...55..J00 


95^00 1011.00 









_T/p/2 / 








-• • 

■ 




0>000 

0«OOOOOQ 

- .»9P718l 

. ,015607 

.020424 . 

•012617 

.-*007963 

.-.•.005971 

„^0035.28 .0QZ811 

.. ^0105269. 

. .003303 

. •000610 


...tOboisi 

-•0Q1318 

.-•003666 

-.004128 

-.007772 

T.Q13488L. 

_=r.Jll7615 

.-.•021555.. 

.:=^026499 




.02> 

^0030^9 

•007607 

•013422 

.014378 

•009965 

•007961 

...D08I64 

__.005660 . 

.,•003421. 

...•0Q2533 

.. •001086 

.000594 


!»00155e 

•000311 

-.002660 

-.006007 

-.010054 

-.014312 

.-.017.090 

.r*i>20651. 

,^•025437. 




..•Q50 

•010939 

•011760 

.015375 

.013403 

.012492 

•008369 

. . •Q04969 

- ..003865’ 

04275 

”•002871 

•002566 

•001463 


*•000675 

-.002347 

-.003482 

-.006735 

-.010090 

-♦014.023 

t.O160O6_ 

.r.Q23A30L 

.-.026351 




“ .'•075 

"^•035284 

•Q10912 

•005615 

•005186 

.009271 

•008633 

. .004337. 

. •004304~ 

..•003084 

•001148 

•001523 

• 001518 


.r.6pi747 

. -.003713 

-.005689 

-.010283 

-.013900 

-.016427 

-.021427 

.r.025760. 

.T. 027668 



• iOO 

.063472 

•007600 

-.005832 

.004328 

•007403 

•004838 

.002677 

.. .003X10 

. ..002020 

•001265 

. .001626 

-.000367 


-.003840 

-.006206 

-.009535 

-.013783 

-.017184 

-.020046 

-.024428 

-.028060, 

-.029891' 




^*X25 

•093663 

•006986 

-.006320 

•002556 

•004160 

•003531 

•001621 

. '.001257 

•001579 

.000937 

•000031 

-.001399 


.-•003455 

-.007376 

-.012355 

-.015598 

-.010511 

-.021984 

-.025640 

-.029708. 

-.032117 




• X50 

.133990 

•005066 

-.010583 

-.000360 

•003627 

•002310 

-.000515 

.001040 

. .001054 

-.000971 

-.001206 

-.000325 


-•004685 

-.010334 

-.013569 

-.014761 

-.019423 

-.023994 

-.026222 

-.029065 

-.032547 




\ *200 

•050564 

-.005361 

-.009168 

•000630 

-.001391 

-.000912 

.000929 

r^poorob 

-.002469. 

-.001061 

-.001079 

-.004266 


.-.007965 

-.011250 

-.015679 

-.019393 

-.021710 

-.025177 

-.028616 

-.031299 

-.033278 





•040388 

.-,005435 

-.012106 

-.004102 

-.005151 

-.004461 

.T. 002725. 

-r...000706 

-.001555 

.-#003227 

-.003446 

-.004986 



.rjLPPe.frU. 

_-,pi3225. 

.-.017520 

-.020189 . 

,-.023190 

-.026821 

-.030448. 

r.Q33071_ 

-.034131 




■ 7300 

•027466 

-.006828 

-.011185 

-.009507 

-.006045 

-.005855 

-.004519 

-.002755. 

-.003994. 

-•001041.. 

-.004837 

-.007420 


_r.011106 

-.014519 

-.017333 

-.022887 

-.026213 

-.029833 

-.031124. 

T. 03.4304 

.-•03.7308 




. «350 

•049029 

•003490 

-.008104 

-.014617 

-.010100. 

-.008771 

-.003495 

-.003808 

^•004304 

r^005678 

-•006262 

-.006352 

■ 

_.-.pll633 

-.016311 

-.021072 

-.023907 

-.027272 

-.030746 

-.034898 

-.036204. 

..-.03.8300 




1^00 ' 

' ,046513 

•001386 

-.010265 

-.012448 

-.011351 

-.010549 

-.007385 

r. 004560 

.-T.005188 

.-•005760 

-•006216 

-.011057 


.-.PU561 

-.017424 

.-•021129 

-.025144 

-.029719 

-.033393 

-.036282 

-.038077 

038769 




•^50 

.032322 

-•002306 

-.013220 

-.015856 

-.013421 

-.007985 

-.008625 

-.006773 

-.007687 

-•009.129 

-.008486 

-.012453 


;-,614931 

-.020065 

-.023851 

-.026846 

-.030958 

-.033339 

-.037421 

.-.040173 

.-.042339 




; 7 ' ,500 

.018075 

-.002695 

-.013526 

-.017029 

-.017991 

-.011116 

-.007332 

-.007855 

007451 

.-.010320 

-.012964 

-.014798 

1 .. 

7.016562 

-.021491 

-.024274 

-.028923 

-.032109 

-.036115 

-.039599 

.-.O4JL102 

.r. 042446 







.600 . .020633 
.r^02l376 

-.001276 

-.026207 

-.010419 

-.029886 

-.015099 

-.033134 

-.014387 

-.037964, 

-.014226 

-.041284 

-.013563 

-.043.432- 

-.011754 -.0X2966- -^‘.OWOOS -.017232 

-•04443L. _-.045429 

-.019006 

Z.j7a0,’,,A0fiL1309 . 
,,-.926569. . 

-.004798 

-.030291 

-.010906 

-•034013 

-.014763 

-.038357 

-.015342 

-.042826 

-.015964 

-•946341 

-.017024 

r.04a955L_ 

-.018084- ^.010067 ..-•917740- ,-.019248 
-•051S93-,!^.054323 

-.022904 

' .’.rj 0Qb.”'.b4i524 ‘ 
.-.,031041.. 

.034978“ 

-.035512 

.028432’ 

-•039184 

.021860” 

-.042754 

’.015246" 

-.0459.69 

•008632 

-•049224 

T002I86 

-.052262 

-•003937" ^OlobiiT --.0"m^^ -.021424 

.-•054495 .,-•056729 

-.026872 

.7.^0..”^ 

.-.017012 

...0.41996 . 
-.024015 

•038604 

-.029836 

• 035212 
-.035658 

•031619 

-.041460 

,.026961. 

-•045631 

. .•021219,. 
-•0490.70 

•015477 •909735 --*.093170-. ^.003818 

,-•052509 --•955940 

-.010815 



o 


1 


^9^ nQ^tiZZ9 „_t0^3122... .Q^QOl^ 

r»QOeilI5.__r,01l970 -.01802.^ 


.036906 ^033160 - *029018 „ _*02Q?a^ . -_*0I65S2- *0109^9. .—♦005275 

-.02^027 _. --*030131, -♦03616^_ -.0^748 --*049790, -♦056B33 . 


*034902--. -,*032537. .030143 

. .001786. .-.001631 -.005038 


.027748, *025354 ... *022959 .020565 

-.008434 -.011831 -.015227 -.018624 


*.Dlj8170 - ♦015466- .*012046 . ♦008627 

-*022020 -.025417 


UPDATED UXNG DEFINIUOM . .11 . , . _ 

HING CAHBER SURFACE READ IHTQ BASIC lG£OH£tRll" 


*♦♦♦ 



WING 

♦ ♦♦♦ _ ... . 


. ♦♦♦* 

. . 

- - ■■ 

REFA ■ 9098 

.0000 CBAR 

• 106.4100 ~ .JtaARlN 

• 127.0000! 



xo 

■ 77.3280 

xo 

• 83. 

1040 

XQ.' 

•- 93.1650 


YQ 

« 4.9668 

YO 

■ 6. 

6250 

-YO 

' ■ 9*5100 


ZO 

■ ' 0.0000 

ZO 

■ 0. 

0000 

. .20. 

0*0000 

... 

... CHORD 

• 166.0700 

CHORD 

- 160. 

1330 . — 

- CHORD 

. ■ . 149.7900 

rERCENT ' 

"'camber 

HALF-THICKNESS 

CAMBER 

HALF-THICKNESS 

_ CAMBER. 

HALF-THICKNESS 

CHORD 

(Z) 

UPPER LOWER 

(Z) 

UPPER 

.. LOWER 

m 

„ UPPER LOWER 

0.0 

b.booo 

0.0000 0.0000 

0.0000 

0.0000 

.O.OQOO 

.. 0,0000 .. 

.0*0000 0.0000 

2.5 

-.0122 

. .5700 .5700 

. ,0528 

.5700 

. ,5.700 

.*055.4 

- -^5500 .5500 

5.0 

.-.0244 

.7140 .7140 

. .1057 „ 

, 7140 

_,.7i40. 

._-*1107-_. 

-__^7120 .7120 

LO-.Q___ 

-.4914 

. .*87.20 ,8720 

-.2306 . 

*8720 

*3720 

:^j133.7..-- 

.3X20 .. .8720 

20.0 

-1.9134 

1.0500 1.0500 

-1,3723 

1.0500 

1*0300 

..-1*0272 . 

. 1*05.40 1.0540 

30.Q 

-3. 6133 

. 1.1450 1.1450 

-2.7975 

1.1450 

. 1,1.450 

-2*1970 

_1*1560 . _1.1560 

40.0 

-5.4088 

1.2000 1.2000 

-4.3476 

1.2000 

_ 1*20.00 - - 

_ ..-2.4961_. 

1*2130 . _ 1.2130 

50.b 

- , . -7_. 1922 

1.2300 . 1.2300 

-5.9249 

_ 1.2300 

_ 1*2300 

. --4..B.463 . 

_ 1*2350 1.2350 

60.0 

-8.8916 

1.2490 1.2490 

-7.4654 

1.2490 

1*2490 . „ 

._.-6*.1905 . 

1.2370 . 1.2370 

70.0 

-io.4547 

1..1700 1.1700 

. . --8.9226 

., 1.1700, 

1*1X00 

.-7jl4901 _ 

_„1*1270 . 1*1270 

80. 0 

-lli.8399 

.9370 ..9370 

-10,2581 . 

.9370 

*9370 . 

. r8*X121 . 

*3.830. . .6830 

90.0 

-13.0104 

.5460 __ .5460 

-11.4383 

.5460 

,t5A60 . . 

. -9*82B5 

. .5070. . .50,70 

100. 0 _. 

-13.9393 

0.0000 0.0000 

-32.4391 

O.O.OQO 

0,0000 . 

-20 .3176 . 

0..0000 0*0000 


...xa. 

•. 116.9600- 

XO 

- 168. 

9800 , 

-.10 

. ■ ..225*8100 


YO 

« 16.3330 

YO 

• 31. 

2500 

. _ .._.YD... 

■ ..47.5440 


ZO 

■ 0.0000 

20 

■ 0 * 

OQOO . 

ZO 

■ . 0*0000 

. 

CHORD 

- 125.3500 

CHORD 

• 77. 

2950 

_ . ..CHORD 

32*6310 


PERCENT 

CAMBER 

HALF-THiCKNESS 

CAMBER 

HAL.F-THICKNESS 

.CA.M8ER. 

**HA.LF-T-HICKNESS 

CHORD 

(Z) 

UPPER 

LOWER 

. _JZ? . 

UPPER., 

X0W3R . 

(Z) 

. .. UPPER- . 

. . LOWER 

0.0 

0.0000 

0.0000 

0.0000 

0.0000 

0^0000 

. 0., oppo 

Q*OOOQ . 

0*000.0 . 

0*0000 

2.5 

.0929 

.5500 

• 5500 

.0918 

.5700 

.-._£57p0 

*03^7, 

._...*18_00.^. 

_ ,5800 

5.0 

.1857 

.7150 

.7150 

.1836 

.7270 

£7270 

ifliSV 

•_*X290_. 

. .7290 

10. 0 

.1361 

.6760 

• 8760 

.3253 

• 9020 

.. .9020 

*1308- 

*9110 - 

. *9110 

20*0 

-.2993 

1.1260 

1*1260 

.3374 

1.0900 

1.0980 

.X76Q 


1.1340 

30.0 

-.9758 

1.3740 

1.1740 

.•1843 

- X..2200 . 


±3il.Q. 

1*X660..„ 

_1,2680 

"^^0.0 

-1.7870 

.. 1.2350 

1.2350 

-_.p589 

1.2890 

- 1*28.90 . 

. ,„*19_41 

-. -.1*3430 . 

- 1*3430 

50.6" 

-2.6833 

1.2500 

1.2500 

-•3757 

1.3150 

.1.3150 

*4125 

.^1*3750 V' li3750 

60.0 

-3.6234 

1.2290 

1.2290 

-•7478 

1.2620 

1*2620 

*428.4 

_ -1*3200_._ 

_1*3100 

■ 70.0 

-4*5833 

1.0870 

1.0870 

-1^16P6 

1.1050 

1.1050 

*9244 

.. ,1.1550., 

.1*1550 

' 80.0 

-5*5402 

• 8400 

• 8400 

-1^6038 

• 8420 

• 6420 

, „ *.4160 

.._L v8300. 

*8600 

“ ~96~.0 

-6.4773 

.4740 

.4740 

- ,-2^0728 

, £4730. 

.4730 

.3968 

.. . .-*4950 

.. *.4950 

100.0 

-7.3782 

b.oooo 

0.0000 

-2,5630 

o.oopo 

Q*P.0-0Q, 

£3681. 

_ -0*.0O0Q 

.J>*OflLQO 


!-* 000430 - 

•005208 



X *1** 




yiNfi 


♦♦♦♦_ 




xo 

■ 225.8100 . 

XO 

• 158.2X00 _ 



YO 

« 47.5450 

YO 

- 66.2500 


. . ZO 

■ 0.0000 

. ID . 

■ D.OOOO-. . 

- 

CHORD 

• 32.6810 

CHORD 

■ 14^4450 

PERCENT 

. CABBJER 

- HALF-THICKNESS 

CAHBER 

HALf-THICKHESS ~ 

.„CHgRD 


UPPER LOWER 

<Z) 

UPPER . . LOWER 

g,Q 

0.0000 

0.0000 0.0000 

0.0000 

0.0000 0.0000 

2f.5 . 

.0327 

.1340 ,1340 

-.0245 

• 1340 ,13.40 .. . 

5.0 

. .0653 

.2610 .2610 

-.0490 

.2610 .*2610 

IQ.O 

.1308 

.4950 ,4'i50 

-.0943 

.4910 .4910 

2Q.0 

.2759 

•6800 .8800 

-.1745 

.8600 .-8600 

. -30.0 

• 35^9 

1.1550 1.1550 

-.2407 

1.1550 1.1550 

^0«Q 

.3939 

1.3200 1.3200 

-.2911 

1.2850 1.2650 

50.0 . 

.4173 

1.3750 1.3750 

-.3233 

1.3750 1.3750 

. 6Q.0 

*4263 

1.3200 1*3200 

-.3484 

1.3200 1.3200 

70.0 

*4242 

1.1550 1.1550 

-.3672 

1.1550 1.1550 

8Q.0 

.4158 

.8800 .6600 

-.3795 

.8600 .6800 

90. Q 

.3966 

,4950 .4950 

-.3822 

•4950 .4950 

xoo.o 

.3679 

0.0000 0.0000 

-.3751 

0.0000 0.0000 


PPQGP^^ CrNToni raen 
ANLZ 


. . . CONFIGURATION 

DEPENDENT LOADING 

GENERATION 




HACH n6.« 2.70000 

XMAX- 

272.65500 

NON* 

40 CBAR- 

106.41000 XBAR* 187.00o6o 


TIFZC- l.OO 

TNOM« 

0.00 

SYMM 

- 1.00 

SHQGO* -0.00 


NOPCT» 

12 

J6YMAX- 

12 

RATIO* 4.153854 




XPCT 



Y82 


. 

.1 

0,000 

1 


0.000 



. 2 . 

5.000 

2 


5.000 

- — 


3 

10.000 

3 


10.000. 


— 

.4.. 

20.000 

4 


20.000 

. - 


5 

30.000 

5 


30.000 



- 6.. 

40.000 

6 


40.000 . 


7 

. 7 . 

50.000 

7 


50.000 


8 - . . 

60^000 

8 


60.000 




9 

70.000 

9 


70.000 

- ‘ 


10 

80.000 

10 


80,000 

.. .. __ ... 


ii 

90.000 

11 


90.000 . 




— . . a. . .. 

100.000 

12 


100*00-0 

- ■ " 

— 


to ■ 'x 


1 77.3280 

2 77.3280 

3 83.10^0 

4 93.1680 

5 116.9600 

6 166.9800 

7 225.8100 

8 225.6100 

9 258.2100 


X 


0.00000 
16.67000 
33f 33000 
. 50tLQ00X)0 
6!6f67000 
83.33000 
100.00000 
lU. 67000 
133.33000 _ 
150,00000 


J»LANF0RH BREAKPOINTS 


V 

Z 

CHORD 

0.0000 

0.0000 

166.0700 

A. 9688 

0.0000 

166.0700 

6.6250 

0.0000 

160.1330 

9.5100 

0.0000 

1A9.7900 

16.3330 

0.0000 

125.3500 

31.2500 

0.0000 

77.2950 

A7.5AA0 

0.0000 

32.6810 

A7.5A50 

0.0000 

32.6810 

66.2500 

0.0000 

1A.AA50 


FUSELAGE DEFINITION 


. RAD 

AREA 

0.00000 

0.00000 

2.73501 

23.50000 

A.27818 

57.50000 

5.32255 

89.00000 

6.1026A 

117.00000 

6.33301 

126.00000 

6.17523 . 

119.60000 

5.86323 

108.00000 

5.78122 

105.00000 

5.83602 

107.00000 



. - . 

. . . _ . , 


' 

AUX. CHORD 


. XLE_ . 

XTE 

AUX-XIE..,-.. 

166.0700 . 

_0 

_ ..27,3280 

243*3900 

243.3980 

166.0700 

1 

77.3280. 

243.3980 _ 

. 243..39B0 . 

160.1330. 

. 2 

. 77..3280. 

243,3980.. 

243*3980 

1A9.7900 . 

3 

77,3280. 

_ _243*39B0 

.243,3980. 

125,3500 

... A 

83,1040 

. _ 243.2370 

. „ 2.43,2370 

77.2950 

5 

.. . .fla.iLe.799L. 

243..0751 _ 

243*0751. . 

32.6810 

6 

. 94,6559 

. 242.9146 

.242.9146 

32.6610 

7 

100,4320 

2.42,7580 

242-7580 

IA.AA50 

8 

.106.2061. 

. ..242,6014 

. 242.6014. 


9 

. 1U^9643_ 

242.4449 

Z.42..4.449 


10 

117^7603 

. 242,3710.. 

242.3710 


_ 11. 

1231*3362. 

2.42*8112 

2-42*8112 


12 

129.3X20 

243*2515 

- 243,2515 


13 

. 135,0878 

243.6917 

. 243.6917 


lA 

. 140^8637 

_244,1320 

^44.1320 


15 

146,6395 

. 244.5722 

244*5722 


16 

152,4153 

245,0124 

245.0124 


17. 

I5fl.,1912 

245*.4527... 

. _ 245,4527.- 


16 

.163,9670 

245,8929 

245.8929 


19 

169.7430 

246,4390 

246.4390 


20 

175,5196 

. ,247,6807 

24l7.6807 


21 

181.2962 

. 248,9225 

240.9225 


22 

167.0729 

250,1642 

250,1642 


23 

.19.2*8495. 

251. 4059. 

251*4059 .. 


Zh 

19.6,6262 

. 252.6477 

-^2.6477 


25 

204.4026 

253.8894 

.253.8694 


26 

. 210,1795. 

. 255.1311 

. .. 255*1311 


.27 

.215^95.61 

. .. 256. 3720 

- 25-6*3728 


26 

.221,7328 

_ 257.6146 . 

257.6146 


. 29. 

226.6523_ 

„250_. 85.92 . 

250*8592 . 


30 

229.5211 

260.1134 

.260.1134 


31 

232.3.900 

261.3675 

261.3675 


32 

235,2589 

. . - 262*6217. 

.262,6217 


33 

238,1278 

263.0759 

263*0759 


34 

240.9967 

265.1300 

265,1300 


35 

_ .24.3,8656. 

266*3.842 .. 

. 266,3042 


36 

246.7345 

26.7,6383 

267,6383 


37 

249,6033 

266.8925 

268,8925 


38 

252.4722 

. 270.1467 

2 70.14 67 


39 

255.3411 

271,4008 

271,4008 


40 

258,2100 

.. 272.6550 

272,6550 


Z 


10.00000 ^ . 
6.55000 
7.10000 

5.6AQ0O._ .. 

A.. 17000 
2.73000 „ 

1.28000 _ 

-.lAOOO . . 

-1.60000 . 
-3.0A000 



. X 66166000 
. .ta3,.$3boo 

^200«QQ000. 

2X6,67000 


5*83602 

5*80669 

5.69006 

5*67002 

107*00000 

106.00000 

102,00000 

96*00000 

.-6*50000. 
. -5.^90000 
-7*60000 
-8.85000 

- 

^ 

233*33000 


5*01663 

79.00000 

-10*25000 



25ft,QQ0pQ.. 


6*33362 

59,00000 

rll.70000 . 



266*67000 


3*26102 

33.00000 

-13*20000 



. 283*30000 


1*59577 

8.00000 

-16*60000 



295*00000. 


0*00000 

0.00000 

-15*70000 


. ... 



NACELLE 6E0HETRY 





ORIGIN 

<X*Y*Z) 


X 

radius'” 


213*62000 


16*33000 

-5,80000 

0.00000 

2*86500 

. 2i.7869A- . . 





2,00600 

2,96300 

27.95686 





15*67000 

3.63300 

61.66500 





21.52500 

3*77000 

66*65125 





28,01700 

3,65600 

. . 61.96575 . 





32*06700 

3.62000 

36.76561 - 





35*06000 

3,62000 

36.76561 .... 


ORIGIN 

CX*Y*Z) 


X 

RADIUS 

AREA 

210*67000 


31*25000 

-6.90000 

0*00000 

2.66500 

25.76696 





2*00600 

2,96300 

27*95666.. 





15.67000 

3*63300 

61*66500 





21*52500 

3,77000 

66.65125 





26*01700 

3*65600 

61.96575 





32*06700 

3*62000 

36.76561 _ 





35*06000 

3,62000 

3.6.76561 

WING SLOPES SET 

TO ZERO FOR OPWASH 

PRESSURE FIELD 

SOLUTION 





FUSELAGE 

AREAS ABOVE AND 

BELO.U WING. . 

PER CENT CHORD 

X 

AREA ABOVE 

. AREA 6EL0W 

0*00 

79,01 

100*06 

25,03 

- . 5.00 

68«63 

89.76 

36*93 

10*00 

96,87 

63,91 

37,50 

20*00 

112,35 

77*52 

32*66 

30*00 

128,02 

76*63 

26.76 

60*00 

166,01 

86*62 

.21*69 _ 

50,00 

160,36 

91*27 

15.85 

60*00 

176.97 

103*09 

. . 3*65. 

70*00 

193,58 

102,02 

2*02 . . 

_ . 80.00 

210,18 

96,69 

. .1*33 

90*00 

226,79 

86*77 

..66 

100j,OQ 

263.60 . 

67,21 ... 

.79 


U) 
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' 7 J ... T aRI F QF INPuf Z/C gR DIHA.1 

" ~X ^cT ~ 0« 0Q ... 5t00. _ lOcQfl- 2D*i)Q .10*J1Q_ 

IQO.OO.. 


jf/i/i - . . _ - I71J~ZZ1I 

Ho 7 .QM0~T ZLft • 5o .._n*.Q^500 _ -*^5300 .-I«^7Q.0Q -^•.6.6MQ. — 

_ “ 'J -8.781.00. ..„-0.29700 . 

.05o 3 O.GO^cio 093.00 -•^53Q6_ .ri^VioOO . _T2A6fc7bQ 

'\_1H_ r8-f7ilO0 -9.^9700 . . , _ — 

7i6bb ~_ 9 » bbobb„ .• oo^ Q0_ _.rj- i^^bb. _. . _r.* 05706 -i ■ fiioo — . 

- - - - 

[TzobbZ Zq7qoooo _ .peboo -..ooboo „“*^^6o_ .-i.o^ooo — 

" _ _-5. 67600 ... .-6.39000 . . _. . - 

".'3000 o’. 00606 ' _• 23200 ..ZOSOQ. ’ . v020.o5 -..UQQQ 

■ -4. >1600 _. -5.12700 .. - - - 

• ^000 HlHoTop^oo _. *i^Vq 6 ' .26806 .. TIaopo .. .. -«io.600. „ 

.-^•16900 . — 

Hl_5 666 0 • 0 0666 ...281.66 _.493bo ♦.561.00 — *<l1o6o — 

-2.2’3906 -:2. 84200 

76000 o.ooooo' _ .07406 .43.606 .68800. ..71700. .. 

-1. 114 00 -1.596Q0 .. .. ..... -- - - 

"Tyoo b 0 .66666 .z aooo ...54706 ^6 « 07306. — i^i^koo — 

^ L?104^P_ !• 64700 

H?8p6p _H6V66p6o IH^f^ooo'' -.b'iaop.'H _-r* 8 5666 -.98„40Q . 

; 21166 -2.45600 .... . _ 

9000 6 766666 "-.3360p ~ -,65560 „ -1,24166 ^-ri«t6oop _ 

_ -3.97660' -4.30800 

"iTppOpJ H'p*~pp666 -.63960 -.65300 - 1.20.800 _ ri.-b^OQP- 

-2 .‘646^00 H._ -:2. 59700 __ . - 


W IKG.-FUSE c AGE I HTERS'e"CT IQN .. . _ _ 


CHORD 

X 

Y 

7 

0.00 

79.0096 

5.45JL0 

6.0000 _ 

5.00 

68.6320 

5.8758 

.0469 

10.00 

96.8711 

5.9071 

-.3437 

20.00 

U2.3501 

5.6214 

-1.7002 

30. 00 

..i2a,.b2i8 

. . . .5»3i£L 

-l,.4i4L'_ 

<>0.00 

S0>00 

.. . .1.44,0.122. .. ... 

16i>Ai610— 

5,0930 . 

^ _. 4.7128 

r5,52a9. 

-7.3881 

60^00 

~ 176.9700 



-10.3179 

70, PQ 

_JAa*.5710 

._. .2.5Q45_ 

-iu.9ao9__ 

fiO.OO 

210,1840. .. .. . 

2.122^.- 

^rll.4218L_. 

90. 00 

.„.^22 Oa 7910 , . 

. 1,7.648. . 

-14.5826 .. 



243., 3980 

.. 1.6051 _ 

-15,43.95... 





115 





FUSELAGE UPVASH 

ACTING 

QN WING AT 

ALPHA* Q 

.00 OEG^ 




XPCT 

0.00 

10.00 

20.00 

30.00 

AO. 00 

50.00 

60.00 

70.00 

80.00 

90.00 

100.00 

y/8/2 

~ 











0.000 

-2.262 

-.634 

-.298 

-1.447 -2.058 

-1.944 

-1.834 

-1.596 

-.931 

.070 

.915 

,QZ5 

-2.262 

-.634 

-.298 

-1.447 -2.058 

-1.944 

-1.834 

-1.596 

-.931 

.070 

.915 

• 050 

‘ 3.278 

4.120 

3.761 

2.752 

2.180 

2.164 

1.964 

2.113 

2.166 

2.346 

2.394 

.075 

3.355 

4.123 

3.980 

3.525 

3.356 

3.564 

3.543 

3.882 

3.839 

3.680 

3.433 

.100 

3.169 

3.464 

3.290 

3.087 

3.066 

3.230 

3.207 

3.473 

3.322 

3.035 

2.718 

.125 

2.526 

2.577 

2.410 

2.286 

2.272 

2.364 

2.296 

2.467 

2.317 

2.066 

1.829 

.150 

1.923 

1.894 

1.754 

1.678 

1.666 

1.718 

1.637 

1.749 

1.639 

1.451 

1.237 

.175 

1.463 

1.408 

1.300 

1.254 

1.244 

1.276 

1.194 

1.264 

1.194 

1.057 

• 869 

• 200 

1.130 

1.066 

• 986 

.960 

• 953 

.974 

.912 

.939 

.897 

.796 

.645 

• 250 

• 710 

• 645 

• 610 

• 603 

• 602 

• 614 

.581 

• 560. 

.568 

• 515 

.434 

.300 

.473 

• 416 

• 406 

.408 

• 413 

• 415 

• 399 

.373 

.376 

• 354 

• 316 

• 350 

• 327 

• 289 

.290 

• 294 

• 300 

• 299 

• 294 

.277 

• 266 

.267 

.241 

• ^00 

• 229 

• 210 

.216 

.220 

• 226 

.227 

• 226 

• 214 

• 201 

.199 

.195 

• <»50 

• 160 

• 159 

.167 

.171 

• 176 

.179 

.177 

.172. 

• 164 

.155 

• 153 

'.'500 

.122 

• 125 

• 132 

• 135 

• 141 

.145 

• 143 

.141 

.135 

.130 

.123 

• 550 

.097 

• 101 

• 108 

• 110 

.116 

.120 

• 119 

.117 

. .115 ' 

.110 

• 106 

• 600 

.079 

• 084 

• 089 

.091 

• 096 

.099 

• 101 . 

.099 

• 096 

• 096 

• 092 

•~700 

.056 

• 062 

• 064 

• 065 

• 067 

.070 

.072 

.074 

~ .074 

■ ,073 ; 

. .055 

.072 

.600 

.039 

• 041 

• 043 

.046 

• 048 

.049 

'•050 

• 051 

• 053 

• 056 

• 900 

• 024 

• 026 

.027 

• 028 

• 029 

• 031 

.032 

• 034 

.035 

.037 

.037 

1.000 

• 025 

• 023 

.020 

• 018 

• 016 

.017 

.017 

.018 

Voii.7 

.019 ' 

' .020 
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■ 

... 

1 TFTTMa T flFF F TC T PMT^ nUF TH ASYNMFTD Rnn^Ufll UMF 





■ ■■■ “ " 


■ 




- 





. 0.00 

“lO.OO 

20.00 30.00 

a 

a 

« 

o 

. . 50.00 

. i>0*00 

7O..00 

. 80^00. - 

.„^90.00 - . 

-100.00 

'^?Y/8/2 







— 

- - 



0.000 

• 0166 

.0353 

-.0127 -.0253 

-.0263 

-.0307 

-.0161 

. _^0177._ 

.0223 - 

-•0281. - 

.0156 

.025 

.0X66 

.0353 

-.0127 -.0253 

-.0263 

-..0307 

-.0161 

TIfli?? 

70223 

- *.02ai 

• 0158 

_ .050 

.0166 

^0353 

-.0127 -.0253 

-.0263 

-.0307 

-.0161 

.0177 . 

.0223 

• 0281 

.0158 

.075 

.0166 

.0353 

-.0127 -.0253 

-.0263 

-.0307 

-.0161 

.0177 _ 

.0223 , 

*0281 

.0158 

.100 

.0606 

.0122 

-.0176 -.0262 

-.0235 

-.0333 

-.0075 

.0128 

.0220 

" .0276 

.0175 

.125 

• 0379 

.0086 

-.0162 -.0235 

-.0211 

-.0278 

-.0167 

.0166 

.0179 

• 0261 

.0267 

.150 

.0362 

.0056 

-.0153 -.0216 

-.0193 

-.0237 

-.0211 

.0126 

• 0163 

• 0216 

.0261 

.175 

.0350 

.0029 

-.0166 -.0200 

-.0179 

-.0205 

-.0231 

.QLIZ 

.0168 

.0195 

.0217 

. 200 

.0360 

.0006 

-.0160 -.0188 

-.0168 

-.0179 

-.0269 

.0101 

.0136 

• 0158 

.0192 

.250 

.0277 

-.0030 

-.0133 -.0169 

-.0153 

-.0167 

-.0233 

-.0035 - 

^0101 

.0126 

.0165 

.300 

.0209 

-.0062 

-.0131 -.0156 

-.0161 

-.0132 

-.0202 

-.0163 

.0085 

.0109 

• 0115 

' .350 

♦ 0161 

-.0069 

-.0131 -.0166 

-.0133 

-.0126 

-.0162 

*-.0185 

• 0008 

. .0086 

• 0105 

r . .^00 

.0050 

-.0056 

-.0129 -.0138 

-.0126 

-.0117 

-.0128 

-.0180 

-.0115 

.0072 

.0086 

.tt50 

-.0009 

-.0069 

-.0122 -.0131 

-.0122 

-.0111 

-.0110 

-.0157 

-.0165 

-.0066 

.0069 

. 500 

“ -.0035 

-.0083 

-.0116 -.0126 

-.0118 

-.0106 

-.0103 

-^0123 

-'.0158 

-.0130 

-.0011 

".550 

-.0067 ' 

-.0095 

-.0110 -.0121 

-.0116 

-.0102 

-.0099 

-.0106 

-.0160 

-.0156 

-.0111 

.600 

-.0069 

-.0107 

-.0105 -.0116 

-.0110 

-.0099 

-.0096 

-.0096 

-.0107 

-.0138 

-.0166 

.700 

~-,0100 

-.0099 

-.0106 -.0108 

-.0106 

-.0095 

-.0091 

‘ -.0089 

-.0088 . 

-.0088 

-.0096 

’ .800 

-.0081 

-.0096 

-.0096 -.0095 

-.0102 

-.0102 

-.0099 

-.0096 

-.0088 

-.0085 

-.0083 

.900 

-.003$ 

-.0055 

-.0070 -.0083 

-.0089 

-.0089 

-.0089 

-.0096 

-.0099 

-.0097 

-.0095 

1.000 

-.0008 

-.0022 

-.0027 -.0032 

-.0060 

-.0051 

-.0062 

‘ -.0071" 

-.0080 

-.0085 

-.0085 



V * ? 1 0 , 

NACELLES BELOW WING WITH ORIGINS AT 

• Y. U.330CC 7^ -f.eCCCC 

Y. 31.2?ClC 7- -6.9LCCC 




# 


233 

21^ 

215 

23^ 

rnp 

y 

.37?rr- 

AT y- 213.42CU- Y» i*.3 

APFA 

’.OA«=0r0 25.71:6^0? 

917145 26.736131 

27.67<;rQ3 

^»,C2'*’PP 7P.‘»3fC2t, 

?ctc 7- -;.fccija 

ro 

.C66?(6 
.C66366 
.C6lf 1C 
.666722 

Y 

.?76617 
2Cf .97C96C 
2C7.727C55 

2CP.6f57cp 


C7COOCOO 

_.fitl776 

•0F6f60 

.fpcte? 

■ • 



NACELLE PRESSURE- FIELD. 


Y/B/2 





X,PER CENT 

CHORD AND 
GLANCE 

pressure' 

SOLUTION 

COEFFICIENT ' 

- - 









NACELLES BELOW WING .. 

- - - 


. 


0.000 

77.326 

243.396 











. . - 

O.pOO 

100.000 






.... _ 






0.00000 

0.00000 











• 050 

77.326 

2A1.6A6 

238.690 

241,943 

236.700 

242.238 

236.995 

242.533 

239.290 

242.627 

239.564 

243.122 

239.879 

243.417 

240.174 
243.712 . 

240.469 

240.764 

241.058 

241.353 


0«000 

96.9A6 

97.165 

99.124 

97.171 

99.301 

97.349 

99.479 

97.526 

99.656 

97.704 

99.834 

97.881 

100.011 

98,059 

100.189 

96.236 

98.414 

98.591 

98.769 


0.00000 

•03322 

0.00000 

.03266 

.03894 

.03209 

.03836 

.03153 

.03778 

.03097 

.03721 

.03041 

.03663 

.02985 

•03606 

.02929 

.03550 

.03493 

.03436 

.03379 

.100 

63.104 

236.923 

231,692 

239.645 

231.702 

240.367 

232.424 

241.090 

233.146 

241.812 

233.868 

242.534 

25<t.590 

293.256 

235.312 

243.875 

236.035 

236.757 

237.479 

236.201 


0.000 

97.306 

92.790 

97.757 

02.796 

98.208 

93,247 

96.659 

93.698 

99.110 

94.149 

99.561 

94.600 

100.012 

95.051 

100.396 

95.502 

95.953 

96.404 

96.855 


0.00000 

•02656 

0.00000 

•02706 

.04458 

.02556 

.04294 

.02408 

.04129 

•02261 

•03967 

.02115 

.03804 

.01971 

•03642 

.01648 

.03481 

•03322 

.03165 

.03010 

.150 

94.656 

236.360 

225.394 

237.455 

225.404 

236.551 

226.499 

239.647 

227.595 

240.742 

228.690 

241.838 

229.786 

242.934 

230.882 

244.029 

231.977 

233,073 

234.169 

235.264 


0.000 

95.579 

68.162 

96.316 

88,189 

97.057 

88.928 

97.796 

69.667 

98.535 

90.406 

99.274 

91.145 

100.013 

91.684 

100,752 

92,623 

93.362 

94.101 

94.840 


0.00000 

•02365 

0.00000 

•02126 

.05210 

.01949 

.04913 

.02071 

.04616 

.01821 

.04322 

.01377 

.04030 

.00937 

.03741 

•00503 

.03461 

•03166 

•02915 

•02646 

• 200 

106.206 

234.361 

220.585 

235.736 

220.595 

237.114 

221.972 

236.491 

223.348 

239.867 

224.725 

241.244 

226.101 

242*620 

227,478 

243,846 

226.855 

230.231 

231.608 

232.984 


0.000 

93.958 

63.658 

94.968 

83.866 

95,977 

84.875 

96.986 

85.884 

97.995 

86.893 

99.005 

67.903 

100.014 

88.912 

100.913 

69,921 

90.930 

91.940 

92.949 


o.boooo 

•02379 

0.00000 

.02120 

.06086 

.01450 

.05645 

.00784 

.05202 

.00131 

.04762 

-.00464 

•04329 

-.01032 

.03909 

-.01497 

•03500 

•03100 

4 .02709 

•02357 

• 2A6 

116,926 

233.516 

216,615 

234.965 

218.625 

236.454 

220,294 

237.923 

221.763 

239.392 

223,232 

240.861 

224.701 

242.330 

226.170 

243.541 

227.639 

229.106 

230.577 

■J.' . 

232.047 


0.000 

92.985 

61.261 

94.157 

61.269 

95.329 

62.441 

96.500 

63.612 

97.672 

64.764 

96.844 

65,956 

100.015 

87.127 

100.961 

.. aa.299 

„ .39.470 

90.642 

91.614 


OtOOOOO 

•02370 

0.00000 

.01693 

.06530 

.00914 

.06020 

.00153 

•05508 

-.00557 

•05001 

-.01187 

.04503 

-.01837 

.04025 

-.02450 

.03357 

.03100 

•02653 

•02382 
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.2^1. 

1 W .973 . 
233.516 

218.615. 

234.965 

218.825 

236.454 

220.294 , 

237.923 

221.763 

239.392 

223.232__ 

240.861 

224._70 r 

242.330 

- J :26. L 7 Q . . 
Z 43.&41 

--2 Z 7. A 39 „ 

-225..10 a . _ 

-230.578 

.232.. a 47 


0.000 

92.963 

. 01.254 
94.155 

81.262 

95.327 

02.434 

96.499 

.63.606 . 
97.671 

84.778 
. 98.843 

85.950 

100.015 

87.1 ZZ 

100.961 

88.294.-. 

89.46 J - 

.90.639 

91.811 


Q.OOOOO 

.02370 

0.00000 

.01693 

•06530 

.00914 

•06020 

•00153 

•05508 

-.00557 

•05001 

-.01187 

•04503 

-.01837 

. .04025 
-.02450 

- .03557 

.03100 

•02653 

•02382 

.250 

117.760 

233.557 

218.826 

235.029 

218.836 

236.501 

220.308 

237.974 

221.780 

239.446 

223.252 

240.918 

22^.724 

242.390 

226.196 

243.553 

227.669 

229.141 

230.613 

232.085 


0.000 

92.927 

81.105 

94.108 

61.113 

95.290 

82.294 

96.471 

83.476 

97.652 

84.657 

98.834 

85.839 

100.015 

87.020 . 
100.949 

88.201 

89^383 . 

90.564 

91.746 


0.00000 

•02360 

0.00000 

.01674 

.06527 

.00695 

.06017 

.'00133 

.05504 

-.00575 

.04996 

-.01205 

.04497 

-.01860 

•04018 

-.02449 

.03550 

t 

.03092 

.02645 

.02369 

f .3. O 0 

129.312 

236.9^^ 

221.119 

238.526 

221.129 

239.499 

222.710 

239.509 

224.292 

241.091 

225.873 

242.673 

227.455 

243.534 

229.037 

243.534 

. 230.618 

232.200 

233.781 

235.363 


0.000 

9<r.<»6^ 

80.575 

95.852 

80.584 

96.707 

81.972 

96.716 

83.360 

90.104 

84.740 

99.492 

86.136 

100.246 

87.524 

100.248 

88.912 

90.300 

91.680 

93.076 


0.00000 

.01775 

0.00000 

.01020 

.05970 

.00563 

.05472 

.04786 

. .04975 
.03721 

.04483 

.02746 

.04004 

.02239 

.03541 

.02239 

.03066 

•02648 

.02271 

.02319 

.350 

1^0.66^ 

237.661 

226.214 

236.941 

226.224 

240.222 

227.505 

241.502 

228.785 

242.783 

230.065 

244.063 

231.346 

244.661 

232.529 

244.661 

232.539 

233.819 

235.100 

236.380 

— 

.. , 0.000 . 
93.73^ 

.82^649 

94.974 

82.659 

96.214 

83.899 

97.454 

65.139 

96.694 

86.379 

99.934 

87.619 _ 
100.512 

88.764 

100.512 

88.774 

90.014 

91.254 

92.494 


0.00000 
.05881 

0.00000 

•05320 

.05092 

•05106 

.04754 

•04549 

.04417 

.03756 

•04083 

.02970 

.03753 

•02606 

.03455 

.02606 

.08402 

.07760 

.07125 

.06498 

.^00 

152.^15 

237.963 

226.431 

239.291 

226.441 

240.619 

227.769 

241.947 

229.097 

243.275 

230.425 

244.603 

231.753 

245.931 

232.642 

246.037 

232.652 

233.980 

235.307 

236.635 


0.000 

79.933 

79.944 

81.370 

62.812 

84.246 

85.660 

66.640 

36.651 

86.085 

89.519 

90.953 

... 

92.387 

93.821 

95.255 

96.689 

90.123 

99.557 

100.992 

ioi .107 






0.00000 

.• P 5722 

0.00000 

t 05 l 56 

.05957 

•04981 

.05540 

.04305 

.05122 

.03404 

.04709 

•02523 

.04300 

.01722 

.04033 

.01659 

. .08399 

.07713 

.07040 

.06375 

.^50 

163.967 

239.218 

222.474 

239.706 

222.404 

239.716 

224.157 

241.389 

225.631 

243.063 

227.504 

244.736 

229.178 

246.371 

230.651 

246.371 

232.524 

234.196 

235.871 

237.545 


0.000 
.91 -853 

71.414 

92.448 

71.427 

92.460 

73.469 

94.503 

75.512 

96.546 

77.554 

98.588 

79.597 

100.563 

81.640 

-100.583 

63.682 

65.725 

87.767 

89.610 


0.00000 

•01426 

0.00000 

.01146 

.07015 

.04967 

•06386 

.03699 

.05756 

•02510 

.05133 

.01420 

•04530 
.00268 . 

. .03948 
. .00286 

- .03383 

•02631 

•02602 

•02401 

• V 72 

168.957 

.239.355 

222.002 

241.089 

222.012 

242.024 

223.746 

242.870 

225.481 

242.880 

227.215 

244.614 

228.949 

246»349 

230.683 

.246.388 

232.416 

234.152 

5235.886 

237.621 


0.000 

91.052 

68.606 

93.295 

68.621 

95.538 

70.864 

95.598 

73.107 

95.611 

75.350 

97.854 

77.593 

1.0.0,097 

79.836 

100.148 

. 8 L 2.060 

- 84.323 

86.566 

86.809 


6.00000 
sOlO.81 ^ 

0.00000 

.00072 

.07180 

-.00837 

•06511 

-.00660 

•05841 

.02772 

•05180 
• 01652 . 

•04541 
-.0037.3 _ 

_ •03926 

,03328 

.02766 

’ . .02812 

,02118 



169#00’3 

222. OOr 

222.012 

223.747 

225.481 

227.316' 

338. ...951 

' 2J3(ii-686. 



235^.890. 

237.621 

.._2J9#360 

241.095 

242.829 

242.899 

242.909 

244, .64 4 

346^79 

2 4.6.# 3.8 .8 . 



•• • ■— 



0 . 006 “ ' 

68.583 

68.596 

70.841 

73.086 

75.331 

77..>76 

““ 79 #.820. 

r‘"83j.665. 

. T84..L3ia'y 

86.555 

88.800 

91.04S 

93.290 

9 5, .53 5 

95. .62 5 . 

95.638 

9.7,M3. 

L0.aU3SL. 

100^39 




■ 0 766600 

o7o6ooo 

.07160 

.06511 

#.05840 

-.05180 

..04541 

.03925^ 

‘ .joii2T 

#^02765."" 

.02813 

.02116 

•01076 

.00069 

-.00840 

-.00874 

-#.00879 

-•-01686 

-..02_66l 

-\02665 


- 



~ 1757320 ' 

222.794 

222.804 

224.582 

226.361 

228.139 

229~.9i7 


1 333^.474. 


23>cQ3Q. 

23B..a08 

_2i.0.s587 . 

142.365 

244.143 

245.921 

2<>7,lpi . 

247, III 

24.7.02.3. 

_ .3.47.».832. 

— 





0.000 

65.513 

65.526 

67.991 

70.455 

72.919 

75.384 

77.848 

. 8fl.313 

82.776 

85.241 

87.705 

90.169 

92.634 

95.098 

97.562 

99*196 

99.210 

100.1.96 

100U96 





0.00000 

0.00000 

•06910 

.06252 

•05594 

•04946 

•04320 

• 0.3718 ‘ 

..01131 

.02612 

•02621 

•01637 

•00627 

-.00154 

-.01012 

-.01821 

-.02460 

-.02465 

-.028.52. 

. -..Q3853 .. 

- - 




187.073 

227.153 

227.163 

226.602 

230.041 

231.480 

232.918 

234.357 

335.796 

237.235 

236.673 

240.112 

241.551 

242.989 

244.428 

245.867 

247.306 

248.744 

250.183 

25Q#576 





0.000 

63.528 

63.544 

65.824 

68.104 

70.385 

72.665 

74.946 

77.226 

79.506 

81.787 

84.067 

66.346 

88.626 

90.908 

93.189 

95.469 

97.750 

100.030 

100.652 

- 

.. 



0.00000 

0.00000 

•05808 

•05368 

•04929 

•04494 

•04066 

•03654 

.03251 

•02856 

.02469 

.02167 

•02229 

•01739 

.01075 

.00423 

-.00214 

-.00772 

-.01295 

-.01436 






#600 


#650 


.700 


,.750 


198.626 

233*415 

233.425 

23<i.627 

235.830 

237.032 

245.451 

246.654 

247.656 

249.059 

250.261 

251.464 

0.000 

64.397 

64.416 

66.642 

66.868 

71.095 

86.676 

88.904 

91.130 

93.357 

95.583 

97.809 

0.00000 

0.00000 

.04839 

.04539 

•04241 

•03944 

.02007 

•01823 

.01912 

.01619 

.01175 

.00738 

210.179 

240.457 

240.467 

241.365 

242.302 

243.220 

249.644 

250.562 

251.479 

252.397 

253.315 

254.232 

0.000 

67.356 

67.378 

69.420 

71.461 

73.503 

87.793 

89.835 

91.876 

93,918 

95.959 

96.001 

0.00000 

0.00000 

.04149 

.03956 

.03765 

.03575 

.02301. 

•02126 

.01957 

.01788 

•01657 

•01662 

221.733 

247.875 

247.885 

240.494 

249.103 

249. 71^ 

253.976 

254.587 

255.196 

255.806 

256.415 

257.024 

Q.OOO 

72.855 

72.663 

74.581 

76.279 

77.977 

99.864 

91.562 

93.260 

94.959 

96.657 

96.355 

Q. 00000 

0.00000 

.03650 

•03540 

•03430 

•0332i 

•02570 

•02467 

•02365 

•02263 

•02162 

•02062 

229.521 

255.497 

255.507 

255.796 

256.065 

256.374 

258.398 

258.687 

258.976 

259.265 

259.554 

259.643 


238.235 

252.667 

239.438 

253.869 

240,640 

241.843 

243.046 

244.248 

73.321 

100.035 

75.547 

102.261 

77.773 

79.999 

82.226 

64,452 

•03650 

•00306 

•03363 

-.00119 

.03082 

•02807 

•02536 

•02269 

244.136 

255.150 

245.056 

255.928 

245.973 

246.891 

247.809 

248.726 

75.544 

100.042 

77.586 

101.77a 

79.627 

61.669 

83.710 

85.752 

.03365 

.01647 

•03198 

.01513 

•03012 

•02631 

.02652 

•02475 

250.322. 

257.634 

.250. 93 L 
258t.243 

-25J..540 

_252.15(V 

252.759 

253.368 

79.676 
1QQ..Q53 . 

781.'374' 
. IDIOTS 1 

83.072 

B4.77Q _ 

66.468 

88,166 

.03212 

.01962 

.loaioi 

•01863 

. .Q2A9X 

. 7 . ,.02887 

.j. ' 

. .02780 

•02674 

256^663 

260.132 

256.952 

260.421 

.7.257.^41- 

77257.530"’ 

257.820 

258.109 



Is) 

O 



0.000 

94.392 

84.909 

95.337 

84.942 

96.262 

85,887 

97.227 

66.832 

96.172 

07.777 

99.117 

. 88.722 
100.062 

. 09.667 

.. 101.007 


0.00000 

•02616 

0.00000* 

.02773 

.03276 

.02727 

.03229 

.02682 

.03103 

.02637 

.03137 

.02592 

.03092"’ 
'..02547 . 

'r.oVoiV 

.....02503 

.800 

235.259 

262.622 








0.000. 

100.000 





. 



o.ooopo 

0.00000 







• 850 

240.997 

265.130 








o.oqo 

100.000 








0.00000 

0.00000 







• 900 

246.734 

267.636 








0.000 

100.000 








0.00000 

0.00000 







.950 

252.472 

270.147 








0.000 

100.000 







■ 

o.oooob 

0.00000 







• 000 

258.210 

272.655 








.. 0.000 

100. COO 








0 . 1)0006 ' 

0.00000 






... 


90.612 91.537 92.502 

’*.03000 .02955 .02909 


DEBUG PARAMETER >10 
DEBUG PARAMETER -11 
DEBUG PARAMETER -12 
DEBUG PARAMETER -13 
DEBUG PARAMETER -1A 
QEBUG PARAMETER -15 


DEBUG PARAMETER -16 


.FUmAGilLoACE Cq based QN WING REF. GEOMETRY 




IGNORING WING 

DOUNUASH 

INCLUDING WING 

DOWNWASH 


AT ALPHA- 0.000 

PER DEG. 

AT ALPHA- 0.000 

PER DEG, 

CL 

-.000000 

-.000000 

-.000006 

-.000217 

■' CO 

.000001 

-.000000 

•000000 

-.000004 

"cm 

.003956 

.000795 

.003682 

•000889 


93.^47 

.02864 


I 



* - 

■ -- 


TABLE 

OF CAMBEB 


Q.OO ‘ 

5.00 

10.00 

. 20.00 

.. ... 

. 90a00 

100.00 



Y/B/2 





’ OtPOO . 

. . .00105 

.00327 

•00660 

•02294 


.01697 

•01243 



..025 

.00121 

.00421 

•00945 

•02295 


.01790 

.01300 



. .050 

/. 00395 

.00744 

•01244 

.02319 


♦01599 

.01113 



. .075 

•01128 

•01286 

•01662 

•02464 


•01320 

.00905 



.100 . 

•04489 

•03327 

•02565 

•02196 


•01148 

•00787 



.125 

.05756 

•03935 

•02602 

•01968 


•01116 

•00745 



• 150 

.06406 

•04193 

•02652 

•01821 


.01159 

•00746 



.175 

.06010 

•04133 

•02736 

.01753 


.01247 

•00772 



• 200 

•06110 

.04094 

.02779 

•01669 


•01358 

• 00646 



• 225 

•06322 

• 04036 

.02743 

•01607 


•01474 

•00942 



.250 

•05586 

.03909 

•02653 

•01563 


•01569 

,01066 



.275 

.05674 

•03907 

•02683 

.01471 


•01626 

•01196 



■ .•.300 

•05056 

•03694 

•02539 

•01468 


•01645 

•01331 



.325 

•05054 

•03666 

•02562 

•01565 


•01629 

•01436 



• 350 

•05134 

• 03653 

•02600 

•01616 


^ .01587 

•01516 



.375 

.04557 

•03486 

•02530 

•01662 


•01526 

•01543 





400 


04622 

01468 


03S59 

01529 


02656 


01732 


AT BASIC AtRHA - 


30.QQ - 

40. oa 

•02623 

•02142 

.02614 

•02163. 

.02593 

.02247 

•02662 

•02526 

•02210 

•02209 

•02050 

•02061 

•01939 

•01966 

•01852 

•01680 

•01806 

•01796 

•01738 

•01746 

•01673 

.01725 

.01655 

•01687 

•01639 

•01655 

•01606 

•01639 

•01596 

.01601 

•01556 

•01567 

•01496 

♦01564 


5Q«00 60.00 

.01980 .”02729 

.02055 .02811 

•02428 .03304 

.02827 .02896 

.02309 .02454 

•020B5 .02198 

.01925 .02019 

•01822 .01874 

•01762 .01762 

•01710 .01683 

•01665 . .OIOIO 

•01637 .01553 

•01604 .01499 

•01561 .01478 

.01537 ..01470 

.01534 ...014*>A.l 

• 01523 r .di444 , 


70.00 

60.00 

•02850 

• 02160. 

•02834 

\02157 

.03058 

•02208 

•02825 

•02093 

.02595 

•01971 

.02394 

•01926 

•02211 

.01917 

•02061 

•01913 

•01922 

.01882 

.01787 

•01844 

.01674 

.01799 

•01596 

.01725 

.01539 

•01651 

!o148S 

•01561 

. .0U40 

•01516 

rr.01413 

•01452 

01392 

.01391 
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.<»25 

. 04 X 98 

.01413 

.03378 

.01493 

•02600 

.01744 

.01482 

.01559 

.01510 

.01447 

.01366 

.01346 

.^50 

.04226 

,01359 

.03406 

. 01.431 

.02594 

.01847 

,01479 

, 0154 . 0 . ' 

'..01516 ' 

, 01436 . 

^ ,01346 

.01322 

.^75 

.04320 

'•. 0 I 3 I 2 

•03466 

.01368 

.02729 

.01935 

.01484 

.01535 

.01505 . 

.01418 . 

•01343 

.01312 

.500 

• 03933 
.01275 

•03316 

.01317 

.02724 

.01975 

.01534 

.01509 

.01477 

.01409 

.01353 

.01293 

• 525 

.04038 

•01264 

.03435 

.01287 

.02817 

.02092 

.01600 

,01461 

.01462 

.01426 

^01346 

.01275 

.550 

.03772 

.01273 

.03297 

.01312 

.02824 

•02081 

•01636 

.01443 

.01477 

.01416 

•01336 

.01284 

.575 

•03661 

.01302 

.03372 

.01317 

.02887 

•02166 

.01740 

.01475 

.01448 

.01403 

.01354 

.01313 

.600 

.04002 

•01341 

.03506 

.01330 

.03004 

.02275 

• 01831 

. 01506 " 

.01411 

.01421 

.01394 

.01361 

• 625 

.03724 

•01381 

.03343 

.01347 

.02963 

.02261 

.01874 

.01568 

.01437 

.01461 

.01443 

.01418 

.650 

.03819 

.01419 

.03454 

.01365 

.03064 

.02411 

• 02033 

.01733 

.01535 

.01491 

.01491 

.01470 

.675 

.04017 

•01441 

.03596 

.01389 

.03218 

.02591 

.02193 

.01914 

.01681 

•01534 

.01526 

.01492 

.700 

• 03 B 67 

.01435 

.03592 

.01350 

.03317 

.02783 

• 02369 

•02080 

•01840 

.01606 

.01509 

.01476 

• 725 

.03987 

.01405 

.03749 

.01384 

.03511 

•03013 

.02573 

.02219 

.01959 

.01726 

.01550 

.01442 


750 

.03559 

.01423 

.03415 

.01387 

.03270 

.02955 

.02583 

.02276 

.02022 

.01808 

.01611 

.01493 

775 

•03422 

• 0 X 494 

•03262 

.01425 

.03117 

.02874 

.02612 

.02353 

.02110 

.01915 

.01733 

•01564 

600 

.02999 

•01515 

.02957 

.01390 

.02915 

.02777 

•02607 

.02398 

. .02195 

.01999 

! o 1830 

.01669 

825 

.02694 

.01619 

•02682 

.01489 

.02669 

.02635 

•02526 

.02391 

•02224 

.02055 

. .01894 

.01752 

850 

.02451 

.01735 

.02444 

.01646 

.02437 

.02423 

.02362 

.02308 

• Q 22 QQ 

. :.. Q 2079 _ 

J 01945 . 

.01824 

875 

.02183 

.01787 

•02201 

•01616 

.02218 

.02244 

.02264 

•02239 

.02195 

. . 02 li 0 , 

. .02018 

.01907 

900 . 

.01952 

•01861 

.01976 

•01763 

.02000 

.02049 

. 0.2089 

.02127 

. .02113 „ 

. —.02088 

- ...02026 - - 

.01956 
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t.925 . 

. ...0177^ 

. .01794 

.01814 

^Q1B55 . 

•01B95. 

^01940 

. . _.Q19ja5. 

_^1916 

..0197.2 -- 

— *D1944 


„..oue99. 

. .01853 

















.950 . 

. ._ .01A62 
. .01820 

.01510 

.01706 

•01559 

•01645 . 

..017D7 

.01769 

_.Diai3 

.mB56- -- 

. .. .01866 

•01857 

. . 975 _ . 

‘ ” *♦ 01300’ 
•P160B 

•01331 

.01570 

•01362 

.01424 

. .01482" 

‘.'.iiVii 

.01562 

. . ^01611 

r~loi633 

•01646 

1.000 

.01037 

•01049 

•01061 

•01084 

•01106 

• 01130^ 

' .01143. 

T.'^oii57 r 

.01165 

•01158 




PPOC-RA*^ CPKTPPl PAOP 
WPEZ 

ENTER IMPTS T.APc 

EXIT INPTS 

ENTER GEP'^ETRY TMTrop/jrr uttu 
Jl- 1 


TEA253# 17 LOADING VERSION OF OCTOBER jo* 1975., - . 

OPTIMUM COMBINATION OF 17 WING LQADLNGS .. .. . . ~ .. . 

969-500 17 LOAD CHECK CASE 22 SPAN STA. WITH FUSELAGE AND Z TERMS 


NUMBER OF PLANFORM BREAKPOINTS • 9*0 

NUMBER OF SEMISPAN ELEMENTS • AO.O 
NUMBER OF SPAN STATIONS FOR CAMBER SURFACE ■ 22.0 

SPAN STATION FOR PARABOLIC APEX ■ -0,0 

BASIC MACH NUMBER ■ 2.7000 

CBAR • 106.V10Q 

PITCHING MOMENT CENTER AT 187.0000 

REFERENCE AREA > 9898.0000 

C-M-0 CONSTRAINT « .0060 

SPAN STATION FOR SIDE-OF-BODY ■ A.9688 


FLAT. FLATE CONTR.QL. FLAG « 0.0 

. PRINT -FLAG • 2.0 

..SMOOTHING. FLAG • .. .1*0 

.. .RESTART FUG ■ . 1.0 

’ ’..L .".DESIGN C.-L..P .1000 

. JiUMRER OF LOADINGS. ■ -17.0000 

. NUMBER JIFJ:AMBER. ORDINATES . - 12.0000 

NUMBER OF POINTS DEFINING ARJITRARY REGION. • . .2.0000 

.. FUSELAGE .jaPllA_* 0.0000 

NUMBER. OF. .BODY (UMBER ORDINATES.- 19.0000 


CAMBER SURFACE OPTION FLAGS 


NUMBER OF CHORDWISE AND SPANWISE LttCATIONS.F.OR - ... 

_ BODY BDDyANCY.IABLES_..-..^U-D .21.0 

BODY UP.WASH . LOADING . TJLGLE..- -12.0 ^1.0 

. NAC.ELLE. DUOY ANCY„LOADiNG . TABLES .•__..r20..Q. .25.0 

iIN5 UPPER SURFACE LIMITING JPRESSUREJS.Jl 2.0 2.0 

. . _W.ING THICXHESS..PR£SSDR£S_-_....t21.0. -2D.0 




ro 


5 CONSTRAINTS ARE APPIIEO QN ORDINATE 
\ _ CONSTRAINT LOCATIONS . \ 




_ X(I) 

Yll) 


Zd). 



'"'i 

130.650000 

4.966600 


-4.670000 

- 


2 

169.000000 

4.966800 


-10.160000 



3 

243.390000 

4.966800 


-14.110000 



4 

169.000000 

6.625000 


-8.320000 



5 

169.000000 

6.261300 


-7.000000 





PLANFORH DEFINITION 





X 




X 


(LEADING EDGE) 

Y 

CHORD (TRAILING EDGE) 

1 


59.999300 

0.000000 

163 

.881700 

243.861000 

2 


77.328000 

4.966600 

166 

.070000 

243.398000 

3 


. 83.104000 

6.625000 

160 

.133000 

243.237000 


4 

93.165000 

9^510000 

149.790000 

242.955000 

5 

116.960000 

16.333000 

125.350000 

242.310000 

6 

168.960000 

31.250000 

77.295000 

246.275000 

7 

225.810000 

47.544000 

32.661000 

258.491000 

6 

225.810000 

47.545000 

32.681000 

258.491000 

9 

256.210000 

66.250000 

14.445000 

272.655000 


ORDINATES FDR BODY CAHBER LINE 

I- X Z I X 2 1 X Z 



1 0.00000 10.00000 

5 66.67000 A.17000 

9 133.33000 -1.60000 

13 200.00000 -7.40000 

17 26,6.67000 -13.20000 


2 16.67000 8.6$000 

6 83.33000 2.73000 

10 150.00000 -3.04000 

14 216.67000 -8.85000 

18 283.30000 -14*60000 


3 33.33000 7.10000 

7 100.00000 . 1.28000 

11 166.66000 -4.50000 

15 233.33000 -10.25000 

19 295.00000 -15.70000.. 


4 50*00000. 5.64000 

8 116.67000 . -.14000 

12 183.33000 -5.90000 

16. 250.00000 -11.70000 



VALUES OF SEHISPAH LOCATION AT \bitCH WING .CANflEA ,SU&£AC£-EILt-B^ .CALCUIA1£D 

0.0000 1.0000 

12fOOOO lA.OQOO 

ae.QQOo , Aotoooo 


WING GRIP SYSTEN 

PUTS SIOE-OF-FUSELAGE 

AT 

Y» A.IA063 AT 

EDGE OF E.LENENI_RQW» 3 . . . 

SPAN 

STATION 

OF 

ORDINATE 

CONSTRAINT 

1 

IS 

CHANGED 

FRON 

<•.96880 TO ..4«9i»87i ... 

SPAN 

StATION 

OF 

ORDINATE 

CONSTRAINT 

2 

IS 

CHANGED 

f'ron 

,^.96880 TX7TrrT*96875 

SPAN 

STATION 

OF 

ORDINATE 

CONSTRAINT 

3 

IS 

CHANGED 

FRON 

^.9688.0 TO . .. <1.96875 

SPAN 

STATION 

OF 

ORDINATE 

CONSTRAINT 

5 

IS 

CHANGED 

FRON 

8.28130, TO “. 6.28125 


LOADING 

1 

FOR 

THIS 

CASE 

IS 

UNIFORH OR CONSTANT 

(LOADING 

1 

IN 

THE 

LOADING 

DEFINITIONS) 

LOADING 

2 

FOR 

THIS 

CASE 

IS 

LINEAR CHORDWISE 

(LOADING 

2 

IN 

THE 

LOADING 

DEFINITIONS) 

LOADING 

3 

FOR 

THIS 

CASE 

IS 

LINEAR SPANWISE 

(LOADING. 

3 

IN 

THE 

LOADING 

DEFINITIONS) 

LOADING 

A 

FOR 

THIS 

CASE 

IS 

QUADRATIC SPANWISE 

(LOADING 


IN 

THE 

LOADING 

DEFINITIONS) 

LOADING 

5 

FOR 

THIS 

CASE 

IS 

QUADRATIC CHORDWISE 

(LOADING 

5 

IN 

THE 

LOADING 

DEFINITIONS) 

LOADING 

6 

FOR 

THIS 

CASE 

IS 

PARABOLIC CHORDWISE 

(LOADING 

6 

IN 

THE 

LOADING 

DEFINITIONS) 

LOADING 

7 

FOR 

THIS 

CASE 

IS 

CUBIC CHORDWISE 

(LOADING 

7 

IN 

THE 

LOADING 

DEFINITIONS) 

LOADING 

8 

FOR 

THIS 

CASE 

IS 

SIMILAR TO FLAT WING 

(LOADING 

8 

IN 

THE 

LOADING 

DEFINITIONS) 

LOADING 

9 

FOR 

THIS 

CASE 

IS 

SQ. ROOT FROM T. E. 

(LOADING 

9 

IN 

THE 

LOADING 

DEFINITIONS) 

LOADING 

10 

FOR 

THIS 

CASE 

IS 

ELLIPTICAL C-SUB-P 

(LOADING 

10 

IN 

THE 

LOADING 

DEFINITIONS) 

LOADING 

11 

FOR 

THIS 

CASE 

IS 

LINEAR IN ARB.REGION 

(LOADING 

11 

IN 

THE 

LOADING 

DEFINITIONS) 

LOADING 

12 

FOR 

THIS 

CASE 

IS 

BODY UPWASH LOADING 

(LOADING 

16 

IN 

THE 

LOADING 

DEFINITIONS) 

LOADING 

13 

FOR 

THIS 

CASE 

IS 

NACELLE BUOYANCY 

(LOADING 

17 

IN 

THE 

LOADING 

DEFINITIONS) 

LOADING 

!<• 

FOR 

THIS 

CASE 

IS 

NACELLE BUOYCCANBER) 

(LOADING 


IN 

THE 

LOADING 

DEFINITIONS) 

LOADING 

15 

FOR 

THIS 

CASE 

IS 

BODY UPWASH (CAHBER) 

(LOADING 

13 

IN 

THE 

LOADING 

DEFINITIONS) 

LOADING 

16 

FOR 

THIS 

CASE 

IS 

BODY BUOYANCY TERN 

(LOADING 

15 

IN 

THE 

LOADING 

DEFINITIONS) 

Loading 

17 

FOR 

THIS 

CASE 

IS 

BODY BUOY. (CANBER) 

(LOADING 

12 

IN 

THE 

LOADING 

DEFINITIONS) 


X/C(P£RCENT) FOR INTERPOLATED CANBER SURFACE ORDINATES 

0.000000 5.000000 10.000000 20.000000 30.000000 AO. 000000 50.000000 .00.000000 . 70.000000 

90.000000 100.000000 

DEFINITION OF ARBITRART REGION FOR LOADING U. . _ . . 

0.00000 66.25000 


207.00000 269.B0000 


2.0000 

16.0000 


3 

19 


0000 

odoo 


A.OOOO 

22.0000 


5.0000. „ .<u0.Q0a_ _ 

25.0000 Zfl^QO 


.. taOQOO 
-lO^OLOflO 



ARBITRARY REGION DEFINITION (LOADING 11) 


FRACTIOn'oF SEHISPAN 

0.00000 1.00000 

fraction. OF LOCAL CHORD 

•799A3 .80235 


10.0000 

.36.0000 


80.000000 



126 


NACELLE NUMBER U ORIGIN AT X ■ 213.^2000000 .. - 

Y ■ 16.33000000 _ 

Z ■ -5.80000000 . - _ 

NACELLE LONGITUDINAL COORDINATES (X HAS BEEN MULTIPLIED BY I.OOOQOOOqT 

0.000000 2.008000 15.^70000 21.525000 26.017000 32.067^)00 . J35.040Q00 


NACELLE RADII (R HAS BEEN MULTIPLIED BY l.OOOOOOOQ) 


2.865000 2.983000 3.633000 3.770000 3.65*»000 3.<»2Q00Q .. 3.<i20000 


NACELLE X AND RADIUS TABLES EXPANDED TQ 40 ENTRIES BY LINEAR INTERPOLATION^ AMD X HAS B£EN. TRANSLATED BY THE ORIGIN X^.. 

NACELLE LONGITUDINAL COORDINATES (X HAS BEEN MULTIPLIED BY " ' 1.00000000) 

213.420000 214.318462 215.216923 216.115385 217.013846 217.912308 218.810769 219.709231 220.607692 221.506154 

222.404615 223.303077 224.201538 225.100000 225.998462 226.896923 227.795385 228.693846 229.592308 230.490769 . 

231.389231 232.287692 233.186154 234.084615 234.983077 235.861538 236.780000 237.678462 238.576923 239.475365 

240.373846 241.272308 242.170769 243.069231 243.967692 244.866154 245.764615 . 246. 66307J 247. 561538 248.460000 


NACELLE RADII (R HAS BEEN MULTIPLIED BY 1.00000000) 

2.865000 2.917798 2.970596 3.016190 3.059571 3.102952 3.146334 3.189715 3.233097 3.276478 
3.319859 3.363241 3.406622 3.450003 3.493385 3.536766 3.580148 3.623529„ 3.648890 3.669219 
3.689547 3.709876 3.730204 3.750533 3.769320 3.753266 3.737212 3.721158 3.705104 3.689050 
3.672997 3.656943 3.611604 3.559693 3.507782 3.455871 3.420000 3.420000 3.420000 3.420000 


NACELLE NUMBER 2» ORIGIN AT X - 218.67000000 

Y ■ 31.25000000 ... ... 

Z ■ -4.90000000 - - 

NACELLE LONGITUDINAL COORDINATES CX HAS BEEN MULTIPLIED BY I.OOOOOOOOl 

0.000000 2.006000 15.470000 21.525000 28.017000 32.067000 .. .35..0400aa. 


HACELLE RADII IR HAS BEEN MULTIPLIED BY l.OOQOOOOO) 

2#.665000 2,983000 3.633000 3.770000 .3.654000 3.420000. 3.420000l. 




BODY 

BUOYANCY 1 

PRESSURES AT THE 

.EOLLQWUtG 

X7C„lP£ACEiiTL 









0.00000 
loo.oopoo. 

10.00000 

20.00000 

30.00000 

40.00000 

. .50^00000. . oo^oiioa.. 

...20.00000,... 

_ao*OQooo ... 

90.00000 

AND 

AT THE FOLLOWING 5PANWI5E 

LOCATIONS 

(PERCENT SEttlSPAR ' 





— 

0.00000 

30.00000 

100.00000 

2.50000 

35.00000 

5.00000 

40.00000 

7.50000 

45.00000 

10.00000 

50.00000 

12.50000 15.00000. 

55.00000 60.00000 

12. 50000 ... 
70.00000 . 

. ' 20.00000 
BO. 00000 

25.00000 

90.00000 


BODY PRESSURES ON THE WING UPPER SURPACE 


-.024245 

-.034637 

-.054833 

-.019740 

•001568 

•007146 

•011193 

-.001136 

-.016040 

r. 021326 

-.027706 

-.024245 

-.034637 

-.054833 

-.019740 

.001566 

•007146 

•011193 

-.001136 

. -.016040 

.. -.021326 

-.027706 

-.024245 

-.034637 

-.054833 

-.019740 

•001566 

.007146 

•011193 

-*001136 

-.016040. 

-.021326 

-.027706 

-.024245 

-.034637 

-.054833 

-.019740 

•001566 

.007146 

• 011193 

-.001136 

-.016040 

-.‘021326 

-.027706 

-.039550 

-.032663 

-.039251 

-.012045 

.005122 

.006814 

•012885 

-.00367^ 

. -.016136 

. -.021097 

-.027050 

-.039027 

-.027867 

-.033581 

-.010241 

.004473 

.006134 

•010506 

-.000148 

-.013167 

-.016876 

-.023601 

-.038867 

-.025682 

-.029376 

-.008856 

,003979 

•005636 

.008635 

.002994 

-.011134 

-.015103 

-.021234 

-.036903 

-.021290 

-.025919 

-.007717 

•003564 

•005252 

.007200 .. 

- .005572 , 

-.010105 

. -.013580 

-.018985 

-.039051 

-.016958 

-.022972 

-.006746 

.003254 

.004944 

• 006159 

.007757 

-.009246 

-.012211 

-.015181 

-.036235 

-.016107 

-.018070 

-.005118 

.002745 

.004478 

.004476 

.008,656 

. -.003031 

-.009079 

-.011662 

-.032i04 

-.010955 

. -,014913 

-.003527 

•002573 

.004163 

.003724 

.008427. 

.001389 

-.007670 

-.009904 

-.027202 

-.009595 

-.012715 

-.002147 

•002442 

.003931 

•003508 

.006388 

.005286 

-.004006 

-.007507 

-.019293 

-.007717 

-.010836 

-.001230 

•002340 

.003750 

.003337 

.004609 

•006803 

. .000449 

-.006560 

-.014481 

-.006266 

-.008147 

-.000948 

•002259 

•003604 

.003204 

.003382.. 

. .006652 

.. . ..004703 

-.001743 

-.011306 

-.002727 

-.005504 

-.000662 

.002344 

.003459 

.003085 

.002895 

.004727 

•006129 

.002387 

-.009317 

.001253 

-.003140 

-.000379 

•002422 

•003319 

.002975 

.002811 

.003.530 

•005965 

.005534 

-.005979 

.005082 

r.001043 

-.000067 

.002431 

.003197 

.002880 

..0Q27J9 

. .002618 

. .004053 

•005685 

-.000799 
•003561 . 

-.000227 

.001339 

•002458 

.002996 

.002790 

•002639 

.002553 

.002476 

•002630 

' -.602570 " 
•002404 

-.000805 

-.000395 

•000316 

.001596 

•002287 

.002753- 

, ...002704. 

- .002557 

•002466 

-.007132„_ 
.,002508. . 

-.005187 

-.003306 

-.001570 

-.000695 

-.000397 

-.000058 

.000881 

..001821 

1' 

.002170 

-.009527 

-.008352 

-.007788 

-.007223 

-.006449 

-.005123 

-..oba796- 

002603 

. ^.001424 

"^.000731 


_J' . -.00053? . - - - . . . -- 

. THE MAXIHUN AND HINIHUM OF THE PRECEDING ARRAY ARE ... .012aa515_ . .-*05483304 .. 



BODY PRESSURES ON THE WING LOWER SURFACE. 


-.007667 

-.019534 

-.032427 

-.023714 

-.017120 

-.019483 

-.015240 .. . 

^01680 

.. . .000964 

000383 

-.018793 

-.007867 

-.019534 

-.032427 

-.023714 

-.017120 

-.019483 

-.025240.'” 

.001660 

.000964. 

- .000383 

-.018793 

-.007867 

-.019534 

-.032427 

-.023714 

-.017120 

-.019483 

-.015240 

•0016BQ 

.000964 

-.000383 

-.018793 

-.007867 

-.019534 

-.032427 

-.023714 

-.017120 

-.019483 

-.015240 . 

.001680 

.000964 

•000383 

-.016793 

•000830 

-.027034 

-.029671 

-.021035 

-.016722 

-.020463 

-.011212 

•001668 

.000927 

.000361 

-.015359 

-.001092 

-.025207 

-.026467 

-.019036 

-.014962 

-.017311 

-.014807 

.001427 

.•001000 

. .000340 

-.001156 

-.002632 

-.023954 

-.024121 

-.017571 

-.013663 

-.015054 

-.018062 

.001231 

.001170 

.000385 

•OOOA53 

-.003922 

-.023053 

-.022272 

-.016440 

-.012654 

-.013259 

-.017554 

.001049 

.001258 

.000512 

•000379 

-.005076 

-.022362 

-.020771 

-.015535 

-.011860 

-.011778 

-.017189 

. .000896 

.001200 

.000615 

•0002A1 

-.008527 

-.021027 

-.018452 

-.014157 

-.010789 

-.010188 

-.014634 

-.006483 

•001008 

•000902 

•000379 

-.011253 

-.019127 

-.016663 

-.013021 

-.009958 

-.009482 

-.011820 

-.012904 

.000792 

•000980 

•000568 

-•0131A2 

-.017644 

-.015251 

-.012138 

-.009319 

-.008929 

-.009794 . 

-.013205 

-.003240 

•000648 

.000885 

-.01A315 

-.016444 

-.014095 

-.011426 

-.008810 

-.008360 

-.008168 

-.011177 

-.011095 

•000655 

•000836 

-.015361 

-.015032 

-.013123 

-.010837 

-.008564 

-.007889 

-.007652 

-.009042 

-.011640. 

-.006381 

•000659 

-.0X4611 

-.013757 

-.012252 

-.010251 

-.006306 

-.007526 

-.007431 

-.007610 

-.009648 

-.010659 

-.003779 

-.014037 

-.012630 

-.011369 

-.009677 

-.008035 

-.007270 

-.007127 

-.006652 

-.007990 

-.009664 

-.009895 

-.012861 

-.011723 

-.010611 

-.009169 

-.007802 

-.007050 

-.006830 

-.006743 

-.006690 

-.007941 

-.009529 

-.010751 

-.010088 

-.009266 

-.008300 

-.007425 

-.006755 

-.006485 . 

-.006326 

-.006317 

-.006207 

-.006018 

-.010636 

-.010180 

-.009754 

-.009194 

-.008603 

-.007898 

-.007179 

-.006698 

-.006229 

-.006080 

-.005931 

-.010980 

-.010722 

-.010306 

-.009897 

-.009588 

-.009278 

-.008912 

-. 060482 ’ 

-.008052 

^ -.007529 

-.009222 

-.007005 

-.010305 

-.010505 

-.010474 

-.010444 

-.010413 

-.010257 

-.009982 

-.009707 

-.009432 

-.009018 


THE NAXIHUH AND HINIHUH OF THE PRECEDING ARRAY ARE .00168000 '-*03iA2652 

************************************^*********************************^***nf^**t*****************^***********^j^**********i^^****^*^ 
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800 r eUOYAHCY LOADING 


•016370 
• 015644. 

•035299 

-.012687 

-.025282 

-.024267 

*•030676 

-.014104 

.017720 

- .022290 

•028090 

•016376 

•015644 

•035299 

-•012687 

-.025282 

-.024267 

*.030676 

-.014104 

’ .017720 

.022290. 

•028090 

•016376 

•015844 

•035299 

-•012667 

-.025282 

-.024267 

-.030676 

-.014104 

•017720 

.022290 

. .028090 

•016378 

•015844 

•035299 

-.012687 

-.025282 

-.024267 

*• 030676 

-.014104 

.017720 

• 022290 

•028090 

•040379 

•017503 

•012217 

-.017626 

-.026157 

-.023536 

-.033348 

-.007539 

•017804 

.022024 

•027412 

.037935 

.026706 

•006374 

-•016246 

*.023510 

-.021096 

-.027816 

-.014658 

•014594 

.^017875 

•024141 

•036234 

•026135 

•005422 

-.015265 

-.021550 

-.019299 

-.023689 

-.021056 

•012365 

•016273 

•021619 

•034981 

•021669 

•002866 

-.014555 

-.020024 

-.017906 

-.020459 

-.023126 

•011154 

•014638 

.019497 

•033975 

•019199 

•000569 

-.014025 

-.018790 

-.016824 

-.017937 

-.024947 

•010141 

•013411 

.015796 

.027708 

•016486 

*•002957 

-.013334 

-.016902 

-.015268 

-.014663 

-.023291 

-.003452 

•010086 

•012563 

•020651 

.011523 

*•004215 

-.013136 

-.015593 

-.014121 

-.013206 

-.020247 

-.014293 

•008462 

.010664 

•014061 

•010460 

*•004930 

-•013105 

*.014580 

-.013251 

-.012437 

-.016183 

-.018491 

.000767 

.008356 

•004976 

•006552 

*•005608 

-•012666 

*.013767 

-•012560 

-.011697 

-.012797 

-.017981 

-.011544 

•007215 

•000879 

.006925 

*•006866 

-.012175 

*.013096 

-.012168 

-.011093 

-.011035 

-.015695 

-.016544 

-.004639 

•003504 

•001052 

*.008253 

-.011589 

-.012595 

-.011765 

-.010610 

-.010326 

-.012337 

-.015777 

-.013046 

•004721 

•011146 

*•009490 

-.011010 

-.012099 

-.011353 

-.010244 

-.009938 

-.010362 

-.013962 

-.015396 

•006882 

•014611 

*•010679 

-.010544 

-.011599 

-.010999 

-.009931 

-.009569 

-.009361 

-.010743 

-.013626 

•009952 

•009579 

*•009861 

-.010606 

-.010758 

-.010422 

-.009545 

-.009125 

-.008878 

-.008793 

r.008836 

•008066 

•008336 

-.009375 

-.009359 

-.009511 

-.010199 

-.010185 

-.009933 

-•009402 

-.006787 

-.006547 

•003846 

•009513 

*•005536 

-.006996 

-.008327 

-.008893 

-.006881 

-.008853 

-.009363 

-.009873 ” 

-.009699 

.000777 

•008483 

*•002153 

-.002687 

-.003221 

-.003964 

-.005134 

-.006185 

-.007104 

r. 008008 

-.006491 


THE HAXINUH AND NININUN OF THE PRECEDING ARRAY ARE .0A0379A7. *•03334636 

^^t******^**^**********^**^***************************************************^***************************^*^^******************** 
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X/C (PERCENT) FOR BODY UPHASH XOADING 


0*00000 5.00000 10*00000 20*00000 . 30.00000 40^00000. .50*00000.. j6O«0aOQ0 ...70*00000. ..60*00000 

90.QOOOO 100.00000 . - - 

AND SPANWISE LOCATIONS (PERCENT SEHISPAN) . ... 7 ” ... 


0.00000 

2.50000 

5.00000 

7.50000 

10.00000 

12.50000 

15.00000 

17.50000 

20.00000 

22.50000 

25.00000 

27.50000 

30.00000 

32.50000 

35.00000 

37.50000 

40.00000 

42.50000 

45.00000 

47*50000 

50.00000 

52.50000 

55.00000 

57.50000 

60.00000 . 

62.50000 . 

65.Q000a. 

50000 

_ 70.00000 

72*50000 

75.00000 

100.00000 

77.50000 

BODY 

.80.00000 82.50000 

UPWASH LOADING 

85.00000 

87.50000 

9D.QQ0Q0 

..92.50000 

95.00000 

97.50000 

•001QA6 

.016973 

.003268 

.012435 

.008605 

.022937 

.026235 

.021424 

.019804 

.. _ ^0Z7286 

.028499 

*021600 

.001210 

.017904 

.004207 

.012998 

•009450 

•022951 

•026135 

.021630 

.020551., 

.026112 

.028343 

.021572 

.003946 

.015995 

.007438 

.011131 

.012436 

.023190 

.025926 

.022471 

.024263 

.033044 

_ .‘030582 

.022076 

.011283 

.013199 

.012877 

.009054 

.016625 

.024645 

.026816 

.025275 

.028270 

„ .028964 

.028247 

.020933 

•044691 

.011485 

•033265 

.007869 

•025648 

.021962 

•022104 

•022091 

.023088 

.024544 

•025948 

.019707 

.057560 

•011161 

.039350 

.007446 

.028015 

.019679 

.020503 

•020611 

.020846 

.021983 

.023942 

.019261 

•064063 

.011568 

.041929 

.007461 

.028525 

.016210 

♦019390 

•019663 

.019254 

*020186 

.022105 

.019174 

.060097 

•012466 

.041327 

.007724 

.027377 

.017532 

.018519 

.018796 

.018220 

.018739 

.020612 

.019127 

•061100 

.013584 

.040936 

.008458 

.027786 

•016686 

.018059 

.017962 

.017621 

.017622 

.019225 

.018820 

.063218 

.014742 

.040383 

.009421 

.027430 

.016071 

.017378 

.017479 

.017102 

.016827 

.017370 

.016444 

•055663 

.015691 

.039094 

•010682 

.026533 

.015627 

.016730 

.017247 

•016653 

•016164 

•016736 

.017987 

.056742 

.016255 

.039069 

.011956 

•026826 

.014715 

.016546 

•016873 

.016372 

.015525 

.015960 

.017246 

•050563 

.016454 

.036938 

•013308 

.025393 

.014664 

.016385 

.016550 

.016037 

.014992 

.015386 

•016511 

.050544 

•016269 

•036662 

.014378 

.025820 

.015651 

.016061 

.016391 

.015614 

.014781 

•014853 

•015814 

.051339 

.015865 

.036534 

.015159 

.026003 

.016162 

.015982 

.016013 

•015365 

.014700 

.014403 

.015164 

.045565 

•015260 

•034861 

.015428 

.025304 

•016620 

.015576 

.015669 

.015338 

.014558 

.014135 

.014519 

.046219 

.014679 

.035585 

.015292 

.026576 

.017320 

.014980 

•015641 

.0X5234 

•014439 

•013924 1 

.013915 

.041978 

.014129 

.033780 

.014927 

.025999 

.017439 

.014819 

.015593 

•015098 

.014471 

•013663 

•013476 

.042263 

.013592 

.034063 

.014309 

.025941 

.018467 

.014794 

.015399 

.015161 

.014359 

013458 

.013217 

.043198 

.013117 

.034859 . 
.013680 

.027294 

.019351 

.014837 

.015349 

.015047 

. .014178 

. . .013428 

•013122 

.039325 

.0X2754 

.033159 

.013173 

.027245 

.019746 

.015340 

•015086 

.014767 

*014094 

. .013531 

.012933 

.040382 

.012639 

.034349 

•012868 

•028171 

•020924 

.015997 

•014606 

•014623„ 

.014257 

.013457 

.012753 



•037722 
. ,012727 
,038605 

•032968 

•013117 

.033723 

,028238 

•020606 

’ ..oi636'i' 

,016630 .. "“ 

^016X70.. _ 

,Xa6139L_ 

>013358 

11012561 

•028666 

.021656 

.017601 

• 01676Ii_ 

,01A.^75_ 

. - IJ01602Z- 

..011537 

..013130 

. . .0X3015 

,060015 

•013172 









•035058 

,013299 

•033636 

•030037 

.022750 

•018315 

•015057 

• Dl61fiL9-.. 

_ . „,Jttl6213, 

_ . .J013939 

• 013607 . 

aOX36Q9 

,037261 

.029626 

•022613 

•018763 

.015685 

.016367 

. .016606 

.. . .016635 

.016179 

. .013816 

.013675 








„ 


.038196 

.036560 

•030836 

•026108 

•020328 

•017336 

.015352 

. ,016909 , 

.016906 

• 016699 

,016189 

•013666 







.. . . . . _ 


.060175 

•035981 

•032178 

.025911 

•021925 

.019136 

,016809 . 

. .015337. 

- .015266 . - 

,.016922 

.016611 

.013888 









.036668 

•035922 

.033175 

.027831 

•023690 

•020606 

•016396.: 

. . ...016061 

__...i)UQ9a . . 

.*016763 

.016368 

.013505 












•039668 

.037^89 

•035110 

.030136 

.025728 

.022193 

.019588 

..017263 

, .015698 

•016617 

.016056 

•013637 






. 



•035593 

•036165 

•032698 

•029568 

•025832 

•022755 

•020221 

•Q18086 

•016109 

•016929 

.016229 

•013871 






. .. , . 



.036223 

•032617 

•031171 

•028766 

•026123 

•023529 

• 021100. . 

•019155 

.017335 

•015638 

.016962 

.016266 





_ 

- 



.029987 

•029567 

.029167 

.027768 

.026066 

.023979 

•021966 

,019985 

. .018301 

•016686 

.015167 

•013699 









.026962 

•026816 

.026690 

•026369 

.025279 

.023912 

•022262 

•020555 

•016938 

•017521 

.016186 

•016895 











.026511 

.026660 

•026368 

•026225 

•023815 

.023077 

.021997 

. .020789 

•019652 

•018262 

•017350 

•016658 









.021630 

.022005 

•022180 

•022665 

.022637 

•022369 

.021967 

.021101 

.020164 

•019073 

•017666 

•016166 









•019520 

•019762 

•020006 

•020668 

•020886 

•021267 

•021129" 

•020881 

•020256 

•019559 

•018616 

•017626 









.017739 

•017961 

•018163 

•018566 

•016969 

.019399 

•019852 

•019861 

.019765 ' 

•019636 

•018985 

.016536 









.016616 

•015102 

•015568 

•016652 

.017071 

•017691 

•018127 

•018555 

.018665 

•018569 

.018203 

•017060 









.013006 

.013313 

•013622 

•016261 

•016820 

.015322 

.015826 

.016116 

•016335 

•016656 

•016076 

•015696 









•010373 

•010690 

•010608 

•010862 

.011077 

•011296 

.011632 

•011568 

•011668 

•011580 

•011513 

•011665 









UPPER WING 

SURFACE LIHITIN6 CP TABLES 








X stAJIONS. 











0.00000 

100.00000 




- - 






Y STATIONS 








... . .... 



0.00000 

100.00000 





. 

-..A- 


LIMIT C-P 

-.137000. 

-.137000 










-.137000 

-.137000 





- 





THE HAXIHUH AND hlNINUM OF THE PRECEDING ARRAY ARE -.13700000-- -r^lSTOOOOa .. 

/C-PL.ONGJTUDINAt GRADIENT IIHIT .,. ”, ' .‘ ^7.771... “ -'1'.^“^. 

,002500 ,002500 .... _, .„ . 

.002500 .002500 _ _ _ _ • 


THE HAXIHUH AND MINIMUH OF THE PRECEDING ARRAY ARE .OQg SQQQo' .OQjsQO Qfl 
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X/CCPERCENT) FOR WING THICKNES5 PRESSURE. COEFFICIENT 

0.00000 5.00000 10.00000 15.00000 20.00000 25.00000 , SO.OOOdb ~ 35^00000 J.7_^.Q0Q0a.«' 45.00000 . . 

50.00000 55.00000 60.00000 65.00000 70.00000 75.00000 80.00000- -.85.00000 OjQuOOQOQ. _.95.000QO . 

100.00000 . . - _ . 

SPANWISE L0CATI0N(P£RCENT SEHISPAN) . ' 7 - .. 

0.00000 2.50000 5.00000 7.50000 10.00000 12.50000 15.00000 20.00000 25.00000 30.00000 

35.00000 40.00000 45.00000 50.00000 60.00000 70.00000 . 80.00000. . . 90.00000 .95.00000 LOO.OOOOO. 

WING THICKNESS PRESSURE COEFFICIENT 


0.000000 

•007161 

•015607 

•020424 

.012817 

•007663 

.005973 

.003526 

•002811 

•005269 

•003303 

•000610 

•000151 

-.001318’ 

-.003688 

-.004128 

-.007772 

-.013468 

-.017615 

-.021555 

-.026499 

•003049 

•007607 

•013422 

.014378 

•009965 

.007961 

•008164 

•005660 

.003421 

•002533 

•001086 

.000594 

•001558 

•000311 

-♦002880 

-.006007 

-.010054 

-.014312 

-.017090 

-.020651 

-.025437 

•010939 

.011780 

.015375 

•013403 

.012492 

.008389 

•004969 

•003865 

.004275 

•002871 

•002566 

•001463 

-.000675 

-.002347 

-•003482 

-.006735 

-.010090 

-.014023 

-.018806 

-.023430 

-.026351 

•035284 

•010912 

•005615 

•005186 

.009271 

•008633 

.004337 

.004304 

•003664 

•001148 

•001523 

•001516 

-.001747 

-.003713 

-.005689 

-.010283 

-.013900 

-.016427 

-.021427 

-.025760 

-.027668 

•063472 

•007600 

-.005832 

•004326 

.007403 

•004638 

.002677 

.003110 

•002020 

•001265 

•001828 

-•000367 

-.003840 

-.006206 

-.009535 

-.013703 

-.017184 

-.020046 

-.024428 

-.028060 

-.029691 

•093663 

•006988 

-.006320 

•002556 

.004160 

.003531 

.001621 

•001257 

.001579 

.000937 

•000031 

-.001399 

-.003455 

-.007376 

-.012355 

-.015598 

-.018511 

-.021984 

-.025640 

-.029708 

-.032117 

•133990 

•005068 

-•010583 

-.000360 

.003827 

•002310 

-.000515 

.001040 

•001054 

-.000971 

-.001206 

-.000325 

-.004685 

-.010334 

-.013589 

-.014761 

-.019423 

-.023994 

-.026222 

-.029065 

-.032547 

•050564 

-.005361 

-.009168 

•000630 

-.001391 

-.000912 

•000929 

-.000706 

-.002469 

-.001061 

-.001079 

-.004266 

-.007965 

-.011250 

-.015679 

-.019393 

-.021710 

-.025177 

-.028616 

-.031299 

-.033278 

•040386 

-.005435 

-.012106 

-.004102 

-.005151 

-.004461 

-.002725 

-.000706 

-.001555 

-.003227 

-.003446 

-.004986 

-.008411 

-.013225 

-.017520 

-.020189 

-.023190 

-.026821 

-.030448 

-.033071 

-.034131 

•027466 

-.006826 

-.011185 

-.009507 

-.006045 

-.005855 

-.004519 

-.002755 

-.003994 

-.001841 

-.004837 

-.007420 

-.011106 

-.014519 

-.017333 

-.022087 

-.026213 

-.029833 

-.031124 

-.034304 

-.037308 

•049029 

•003490 

-.008104 

-.014617 

-.010100 

-.008771 

-.003495 

-.003808 

-.004304 

-.005878 

-.006262 

-.008352 

-.011633 

-.016311 

-.021072 

-.023907 

-.027272 

-.030746 

-.034898 

-.036204 

-.038300 

•040513 

•001386 

-.010265 

-.012448 

-.011351 

-.010549 

-.007385 

-.004560 ' 

,-.005108 

-.036282 

-.005760 

-.008216 

-.011057 

-.014561 

-.017424 

-.021129 

-.025144 

-.029719 

-.033393 

-.038077 


-.0387.69 


.032322 

-.002308 

-.013220 

-.015858 

-.013421 

-.007985 

-.008625 

-.006773 

-.007687 

-.009129 

-.008486 

-.042339 

-.012453 

-.014931 

-.020065 

-.023851 

-.026846 

-.030958 

-.033339 

-.037421 

-.040173 

•016075 

-.002695 

-.013526 

-.017029 

-.017991 

-.011116 

^.007332 

^.007855 . 

-!.007451 

.-.010320 

-.012964 

-.042446 

-.014798 

-.018562 

-.021491 

-.024274 

-.028923 . 

--032109. 

-.036115 

-.039599 

-.041182 

•020633 

-.001276 

-.010419 

-.015099 

-.014387 

-..014226 

-.013563 

-.011754 

- ^-.012966 

-.015005 

-.017232 

-.045429 

-.019086 

-.021376 

-.026207 

-.029886 

-.033124 

-.03796.4 

-.041284 

-.043432 

-.044431 
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.^001309 

-.006798 

-.010906 

. r.01-6763 

-T. 015362 - 

--^5966. 

^-.017026— 

--^♦013066- 

S.013067 

-^.017760 

-.019268 

-.022906 

-.026569 

-.030291 

-.036013 

-.038357 

-.062826 

-.066361 

.-.068955 

-.051593 

-.056323 

.061526 

.036978 

.028632 

•021860 

.015266 

.008632 

.002186 

-.003937 

-.010060 

-.015977 

-.021626 

-.026872 

-.031861 

-.035512 

-.039186 

-.062756 

-.065989 

-.069226 

-.052262 

-.056695 

-.056729 

.065386 

.061996 

.038606 

•035212 

•031819 

.026961 

.021219- 

.015677- 

.009735 

.003178 

-.003818 

-.010815 

-.017812 

-.026015 

-.029836 

-.035658 

-.061680 

-.065631 

-.069070 

-.052509 

-.055968 

.066229 

•063122 

.060016 

.036906 

.033160 

.029018 

.026876 

.020736 

.016592 

•010999 

.005275 

-.000650 

-.006175 

-.011970 

-.018026 

-.026077 

-.030131 

-.036186 

-.062768 

-.069790 

-.056833 

.036932 

.032537 

.030163 

.027768 

.025356 

.022959 

.020565 

.018170- 

.015666 

•012066 

.008627 

.005208 

.001786 

-.001631 

-.005038 

-.008636 

-.011831 

-.015227 

-.018626 

-.022020 

-.025617 


THE HAXIHUH AND MINIHUH OF THE PRECEDING ARRAY ARE .13398973 -.05683268 

i$ 0£?AkJ**************************^**************************^* 


^tt^tt****^****t^***********************^**********0***Oy^RLky Zp ^hJ^R*************************^**********************^****** 


FLAT WING FORCE COEFFICIENTS 

C C 

XF M D 

C ■ .027676 C ■ .0006830 — ■ .720766 — ■ -.089616 ■ .630682 

L 0 L C 2 

L C 

L 

CARD 9 PARAMETERS. 

XF ■ .72076665 SCL9 ■ .02767366 KF ■ .63068237 AREA9 ■ 781.13567925 FACTOR • * 1.08589065 

♦NOTE* XF HAS BEEN CHANGED TO THE WING-BODY VALUE OF .72238572 

DELTAT - 61.633 SEC.a T • 376.177 SEC 

>, • 

««4t****************************************************0VERLAY Zp depart******************************************************* 


«««#*«**«*««*«***«*«*««****»«*4i*««*«**t«^««4^*«««****«*0VERLAY 3f ENTER******************************************************* 

DELTAT • .022 SEC.« T > 376.199 SEC 



FUSELAGE COMTRIBUTLQN AND CARRY-OVER LIFT 



FUSELAGE CL 

. ^.00000 

CO 

> .000001 

CH« .00396 XAC/XNAX* .72239 

- CMO« 

.00396 





CARRY-OVER 

CP 

FOR LOADING 

1 OF THIS 

CASE (UNIFORM QR CONSTANT 

) 




XPCT 

0.00 

70.00 

2.50 

80.00 


5.00 

90.00 

10.00 

100.00 

15.00 

20.00 

30.00 

40.00 

50.00 

60.00 

Y/B/2 












0.000 

0.00000 

•92619 

0.00000 

.92993 


0.00000 

.93711 

0.00000 

.94577 

•09609 

.62278 

.97071 

•86523 

.87947 

.91622 

.025 

0.00000 

.92996 

0.00000 

.93619 


0.00000 

.94577 

.06494 

.94861 

.42603 

.78994 

.95960 

.86806 

.89054 

.91949 

• 050 

0.00000 

.9^951 

0.00000 

.95346 


;i2231 

.95621 

.51132 

.96248 

.68960 

.92131 

.95010 

.89851 

.91921 

.94254 



CARRY-OVER 

CP 

FOR LOADING 

2 OF THIS 

CASE ( 

LINEAR CHQRDUISE 

) 




XPCT 

0.00 

70.00 

2.50 

80.00 


5.00 

90.00 

10.00 

100.00 

15.00 

20.00 

30.00 

40.00 

50.00 

60.00 

Y/B/2 












0.000 

0.00000 

1.5664S 

0.00000 

1.90209 


0.00000 

2.22009 

0.00000 

2.52535 

.00142 

.06658 

•36442 

.67677 

.96826 

1.27295 

• 025 

0.00000 

1.64239 

0.00000 

1.94942 


0.00000 

2.25864 

.00096 

2.55742 

.04115 

.14744 

.45471 

.75185 

1.03801 

1.33679 

• 050 

0.00000 

1.77305 

0.00000 

2.07520 


.00180 

2.37899 

.06077 

2.67447 

.15679 

.28976 

.59490 

.88633 

1.17484 

1.47197 



CARRY-OVER 

CP 

FOR LOADING 

3 OF THIS 

CASE 

LINEAR SPANWISE 





XPCT 

0.00 

70.00 

2.50 

80.00 


5.00 

90.00 

10.00 

100.00 

15.00 

20.00 

30.00 

40.00 

50.00 

60.00 

Y/B/2 












0.000 

0.00000 

.34178 

0.00000 

.35670 


0.00000 

.37042 

0.00000 

.38695 

.02162 

•14013 

.25787 

.26940 

•29815 

•7. * . 

.32205 

.025 

0.00000 

•33648 

0.00000 

•35249 


0.00000 

.36906 

•01461 

.37757 

•09586 

•18720 

.26451 

.27227 

.. .2969.6 

.31657 

• 050 

0.00000 

•31805 

0.00000 

•32886 


.02752 

.33591 

•11505 

.34763 

.16473 

•22602 

.26219 

•26853 

.28577 

•30381 





CARRY-OVER 

CP 

FOR LOADING 

4. OF THIS 

CASE ( 1 

QUADRATIC_S^NWI5E ) 




XPCT 

0.00 

70.00 

2.50 

80.00 


5.00 

90.00 

10.00 

100.00 

15.00 

2Q.jQa .. 

30.00 1 . 

^ 40.il0 

- - ^50.00 . 

60.00 

y/B/2 







— 

• - - - 





0.000 

0*00000 

.10975 

0.00000 

•12440 


0.00000 

.13857 

0.00000 

.15651 

•00324 

.02102 

.04770 

•06160. 

.07942 

•09385 

• 025 

0.00000 

•10630 

0.00000 
• 12132 


0.00000 

.13789 

.00219 

•14656 

•01438 

.02997 

.05147 

. .06361 

.07849 

•09052 

• 050 

0.00000 

•09358 

0.00000 

.10402 


•00413 

.11211 

.01726 

.12475 

•02662 

.03612 

.05191 

•06051 

.07071 

•08193 



CARRY-OVER 

CP 

FOR LOADING 

5 OF THIS 

CASE (QUADRATIC CHjQRDWISE ) 




XPCT 

0.00 

70.00 

2.50 

60.00 


5.00 

90.00 

10.00 

100.00 

15.00 

20.00 

30.00 

40.00 

50.00 

60.00 

Y/B/2 












0.000 

0.00000 

1.86^74 

0.00000 

2.65610 


0.00000 

3.59019 

0.00000 

4.61368 

.00001 

.00553 

• 09921 

•33696 

.70923 

1.21733 

• 025 

0.00000 

1.98557 

0.00000 

2.77348 


0.00000 

3.69595 

• 00001 
4.70929 

.00337 

.02257 

.15315 

• 41932 

.81145 

1.33146 

• 050 

0.00000 

2.26305 

0.00000 

3.07872 


•00002 

4.02271 

• 00531 
5.05940 

•02780 

.074X6 

.26222 

.57725 

1.01419 

1.57517 



CARRY-OVER 

CP 

FOR LOADING 

6 OF THIS 

CASE (PARABOLIC CHORDWISE ) 




XPCT 

. 0.00 

2.50 


5.00 

10.00 

15.00 

20.00 

30.00 

40.00 

50.00 

60.00 


70.00 

80.00 


90.00 

100.00 







Y/B/2 










j 


0.000 

0.00000 

2.50492 

0.00000 

2.12203 


0.00000 

1.45458 

0.00000 

•55339 

•00576 

•26154 

1.28034 

2.04478 

. 2.43691 

2.59806 

.025 

0.00000 

2.49415 

0.00000 

2.08979 


0.00000 

1.41760 

.00390 

.51620 

.16177 

•55681 

1.53498 . 

. 2.17883 

2.51116 

~ 

2.62806 

• 050 

0.00000 
- 2^51X29 

0.00000 

2.05063 


.00735 

1.33446 

.23820 

.39642 

.58449 

1.03169 

1.88383 

2.41143 

2.67341 

2.71473 



CARJRrrOVER CP FOR LDADIWG 7-QF_ liiis ■■CAS£.‘ - JL'jCuilcL ciiDR^ ' _l 


. XPCT . 

0.00 

2.50 

5.00 

10.00 


70.00 

60.00 

90.00 

. 100.00 

V/8/2 

- - - 




0.000 

Q.doooo 

2.80113 

0.00000 

3.A630A 

0.00000 

3.97682 

0.00000 

A.25469 

• 025 

0.00000 

0.00000 

0.00000 

.00002 

. 

2.9290.3 

. 3.56362 

A.0513L 

A.31218 

' .050 

0.00000 

3.23675 

0.00000 

3.8A929 

.00005 

A.30A23 

.01319 
A. 53138 


15.00 . 

..20.00. 

30^0.. - 

iiO^OO 

.. . 50.00 

- - 

- 

— 

— 

— 

OOOOA 

.01173-. ” 

■ -^2B95.~... 


-1*35238 

00836 

.05A47 

1~”.1AA05.~ 

-*66302- 

1.51117 

06676 

.17206 

.565A.A. 

" 1. 1A239 - 

1.82i28 


60.00 


2.07129 


2.22080 


2.5A0AA 


CARRY-OVER CP FOR LOADING 8 OF THIS CASE (SIBILAR TO FLAT «IHG), V 


XPCT 

0.00 

2.50 

5.00 

10.00 

15.00 

20.00 

30.00 

AO.OO 

50.00 

60.00 


70.00 

60.00 

90.00 

100.00 



- - - -- 

- 



Y/B/2 

■ - 










0.000 

Q. 00000 

0.00000 

0.00000 

0.00000 

.23201 

1.27193 

1.A5610 . 

.93603 

.85827 

•8225A 

- 

•7A669 

•662AB 

.63953 

•61009 



. . 




.025 

0.00000 

0.00000 

0.00000 

.15679 

.88787 

1.A5715 

1.32356 

.90573 

.85062 

.60357 

.. - .. 

. .73625 

. .66362 

.65017 

.61093 



.... . _ 




• 050 

0.00000 

0.00000 

.29531 

1.02276 

1.21363 

1.A97A0 

1.18172 

.9026A 

.6A56A 

.60039 


.73632 

.68616 

.6AA07 

•61603 









CARRY-OVER CP 

FDR LOADING 

9 OF THIS 

CASE (SO. 

ROOT FRDH T. 

£* ) . 

- - -- 

... 



. XPCT 

. P.OO 
70.00 

2.50 

60.00 

5.00 

90.00 

10.00 

100.00 

15.00 

. 20*00... 

3jO.X»Q_.. 

40*00 

l--50*00 

60.00 

Y/B/2 







- 



t 













..0.«ob6 

O.OOQOQ 

0.00000 

0.00000 

0.00000 

.18852 . 

l*2aA76.. 

_.1*Z2554 . 

1*^4398. 

-U35Q15 

1.29083 


1.-16160 

1.001A5 

•8165A 

.59611 













t^025. 

._ .0^00.0.00 . 

. 0.00000 

Q. 00000.. _ 

• 127.A7 . _ 

...62552. 

l.-503iol” 

1.71Q26 

1.42141 

^1*34689 

1.27419- 


_ .1..1A707 

.9933.7 

•8161A 

.5855A 















“'.050 

T'o’CoSdob 

1..1AP66 

\ 0.00000 
.98235 

.2Ab08 

.79139- 

’ .98726._ . 

.55233 

l'.3b326 

1*71225^. 

1*55295... 

1*43292 

-JL.36006 

1.27407 



_£AR&lr.OyER CP FJQR AnADIi«LJLO_aE_.Blli- ClSJE ( ELLIPTICAL CrSIIA*-F-. I 



Jii.o.o_ 

eo,o.(i„ 

90x00 „ 

100.00 



.. Y/B/2 






- ■ 




O.PJDO . 

0.00000 

1.00862 

0.00000 
i. 01133 

0.00000 
1*01786 . 

. 0 , 00^00 

1*02563 

*0'25 ' 

0.00000 

_ —O.poopo _ 

O.QOOOO 

_ .*0_7123. 


l._013p?_ 

1.01851_, 

J.027Ai 

1.02951 






. 0 50__ 

0.00000 
1.0357L. 

0.60660 

1. 03912 

" Tl3Ai6“ 
1*0A136 

; '7566.87 
1.0A702 


iifl.OO 


_L*.06139 a9A6(l8 ^99915 

1.00307 


. W56lU l,Ofl.99L^„ 




i.982.79 l^MO. 1*02922 


..CAR_RY-OVKR CP FOR LOADING 11 OF THIS. CASE . tLlKEAR .IN_ARBxREO.mi_ 

i5t’oo ~‘rz6I^~7. 


_ xpTt" 

" b.oc 

2. '50 

5.06 

10. oq' 

-- 

7_6.P0_.. 

80.00. 

90.00 

100.00 


• - — - 




oTooo' 

6*00066 

' 6.00000 

6*00000 

“ 6.00606 

- 

o.opooo . _ 

0.00006 

.02361 

*32718 

zr'xoir 

. o*6oooo~ 

0.06000 . 

. 0.00000 ". 

” 0.00000 

• — 

0.*QO0.Q0 

0.00000 

.0A937 

.3A620 

I_“Zf65a 

rJZZji’xOoobcL 1-. 

O.OQOOO 

0.00000 

0* 00006 

. 

. _ a.ooooo 

0 . 00000 . . .. 

. 12 AAA 

. .A 11 A 8 


30x00 MxOO -50.00 


©•OOOOQ 0,00000 .0.00000 


. 0x00000. 


60.00 


0.00000 


0*00000- 
0*00000 . 


0 * 00000 . - __ 0*00000 0*00000 0.00000 0.00000 

-0*00000 OxQOOOO 0.00000 0*00000 0*00000 


JIPCJ_ 


-70.00 


CARRY-OVER CP .FOR LOADING lA OF THIS CASE - . JHACEUE-BUOUCAHaEILU 

.J5...O0U 20x00— 


0.00 2.50 

. 80.00 


.... .5.00 . 11.00 

. 90.00 100.00 


■30.00 


-AO.OO- 


-50x00..- 


Y/B/2- 


-tt*QCO_.. 

O.QOOOO . . 

.0.00000 

0.00000 

0.00000 

0*00000^. 

. .iUOOQOO 


..-0.00000 

0.00000 

0.00000 

. .005AA 


- - 

’_.025" 

Tjq. 66600 ^ 

.0.00000 . 

^ 0.00000 

.. . 0.00000 

. O.OOOQO 

, .. 0.00000 

•* 

. 0x00000 _ 

...o.o.ooqq . 

o.aoooo 

.00827. 

— 




'”. 6 .q 6 ooq. ' 

'6.00000 

-0.00000 

OxObOGO... 

. .0x00000- . 

.. . 0*00000 


O.OQPOO 

.0.00000 

. 0.00000 

. 01860 





60.00 


0.00000 - 0.00000 


-0.00000 0.00000 — 0.00000 

^ - — 



- 0.00000 


- 0 . 00000 - 


■ 0.00000 0.^00000 





u> 

00 


. CJlRIUr-QyEiL_CP._FOR.. 


5,QQ IQ^Qg, 

90,oa 


cT.ooo " ' 

~~ O.OQOQO 

.. !o.q0ooq’ 

.QaQOOO.0. 

. H.OQJQQO. . 


.. ^353. 

.02272 

.01651 

- .00890 

,025 . 

‘jcujooob. 

. ~ .dijioooa 

0.00000 , . 

jlQQ074_." 


c02361. 

.02243 

.01631. . 

. .00696. 

~~ *050 ■ 

JM)QjQQQ^.. 

_iL.OQQQO 

. ..00140 

.Q064JCL.. 


. ^0Z461 

.0^182 

.01523 

.00919 _ 

- 

- -■ 

CARRY-OVER CP 

FOR LOADING 

17 OF this' 

XPCT 

0«00 

... .2^50 , 

. 5.00 

10.00._ 


70.00 

80.00 

90.00 

100.00 

" Y/B/2 





J 0.000 

0.00000 

-jJ5l435_ 

0.00000 . 
.0158,1 

0.00000 . 
.02350 

0.0000.6' 

.0225Z_ 

’ .025 

0.00000 
. -.01038 

0.00000 

.01681 

0.00000 

.02371 

.00112 

.02181 

. .050 . 

0.00000 

„.-.(10235_ 

0.00000 

.01807 

•00211 

.02452 

.01212. 

.01991 


.QQ-5.Z3 ,01^23 


21fli» .023 96 




. moazlil 

-_.,0237.7- 


30. QQ 40.0 0 


„ J(MIQ iuQl^QO. 


_^QQ324___ -.0275T -.02404... -.02301 


-- D£LI0t- ■-- 253.61h -SEC.J I-P-.. 627*815 SEC^ 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦OVERLAY . 3j DEJP AR^T*^t+^* ♦♦♦>♦*♦♦♦♦♦♦ 


.±***J *** ♦* ^ *♦♦♦♦♦♦ ♦ ♦♦♦♦*♦♦*♦♦♦ ♦♦♦♦♦♦♦*♦**♦♦♦*♦* * ♦ ♦♦♦ O/EKL AY . 4i_ ENTER****»****» **»»_t ******»*»» ♦♦♦♦»»»»» 


UING DATA FOR UNIFQRH OR CONSTANT LOAOI-NG 


969-500 .17 LOAD. CHECK CASE 

22 SPAN STA. 

WITH FUSELAGE 

AND Z TERNS 

“SPANUISE 

DISTRIBUTION OF 

SECTION DRAG 

» LIFT# AND PITCHING HOHENT 

Y 


SECTION 


SECTION 

5KTIQN 



C 


C 

C 

8/2 

CHORD 

D 


1 

H 

0.0000000 

183.8617000 

0.0000000 


.7409501 

-.6845262 

.0250000 

177.9445264 

0.0000000 


.7758395 

-.7372558 

•0500000 

172.0073528 

0.0000000 


•8387086 

-.8141165 

•0750000 

166.0701792 

3.3007611 


1.0000000 

-.9656284 

•1000000 

160.1330000 

1.6568419 


1.0000000 

-1.0192347 

•1250000 

154.1951859 

1.2350506 


1.0000000 

-1.0764594 

.1500000 

148.2586941 

1.0146702 


1.0000000 

-1.1383784 

•1750000 

142.3260032 

.8688242 


1.0000000 

-1.2058524 

.2000000 

136.3933123 

.7616182 


1.0000000 

-1.27’87008 

•2500000 

124.6106675 

•6020349 


1.0000000 

-1.4451936 

•3000000 

113.9394744 

.4860737 


1.0000000 

-1.6352923 

•3500000 

103.2682813 

.3920641 


1.0000000 

-1.8640200 

•4000000 

92.5970682 

.3116704 


1.0000000 

-2.1461007 

•4750000 

76.6960487 

.1999098 


1.0000000 

-2.7130599 

•5500000 

63.0912977 

.1024884 


1.0000000 

-3.4670189 

•6250000 

49.4865467 

•0054721 


1.0000000 

-4.6326307 

•7000000 

35.8617958 

-.1934528 


1.0000000 

-6.6821074 

•7500000 

30.5922200 

-.0261647 


1.0000000 

-8.0063824 

•aoooooo 

27.3627760 

.1156497 


1.0000000 

-9.0987203 

.9000000 

20.9036860 

.2639022 


1.0000000 

-12.3067406 

•9500000 

17.6744440 

.2982005 


1.0000000 

-14.7858920 

l^OOOOOOO 

14.4450000 

•1423389 

X 

1. 0000000.. 

-18.3990688 

C ■ •938399 C ■ 

.647121 

CP 

• .714229 K ■ 

L 

D 


L 


E 


.73^870 


S 

REF 


S 

PROG 


C 

H 

.920569 

C 

L 


-.072721 


C 

M 

0 


•019612 


INTERFERENCE 

DRAG 

OF 

LOADING 

2 

( LINEAR CHOROWISE ) 

ON 

LOADING 

1 

(UNIFORM 

OR 

CONSTANT 

) 

IS 

• 10231462E*^01 

INTERFERENCE 

DRAG 

OF 

LOADING 

3 

( LINEAR SPANWISE ) 

ON 

LOADING 

1 

(UNIFORM 

OR 

CONSTANT 

) 

IS 

•35038758E*00 

INTERFERENCE 

DRAG 

OF 

LOADING 

4 

( QUADRATIC SPANWISE ) 

ON 

LOADING 

1 

(UNIFORM 

OR 

CONSTANT 

) 

IS 

•20308055E+00 

INTERFERENCE 

DRAG 

OF 

LOADING 

5 

(QUADRATIC CHORDWISE ) 

ON 

LOADING 

1 

(UNIFORM 

OR 

CONSTANT 

) 

IS 

.12990764E+01 

INTERFERENCE 

DRAG 

OF 

LOADING 

6 

(PARABOLIC CHORDWISE ) 

ON 

LOADING 

1 

(UNIFORM 

OR 

CONSTANT 

) 

IS 

•1085764eEf01 

IH.TER.FERENCE 

DRAG 

OF 

LOADING 

7 

( CUBIC CHORDWISE ) 

ON 

LOADING 

1 

(UNIFORM 

OR 

CONSTANT 

) 

IS 

•14S64008Et01 

INTERFERENCE 

DRAG 

OF 

LOADING 

8 

(SIMILAR TO FLAT WING) 

ON 

LOADING 

1 

(UNIFORM 

OR 

CONSTANT 

) 

IS 

.54114581E+00 

INTERFERENCE 

DRAG 

OF 

LOADING 

9 

(SQ. ROOT FROM T. £. ) 

ON 

LOADING 

1 

(UNIFORM 

OR 

CONSTANT 

) 

IS 

.72564265E+00 

INTERFERENCE 

DRAG 

OF 

LOADING 

10 

( ELLIPTICAL C-SUB-P ) 

ON 

LOADING 

1 

(UNIFORM 

OR 

CONSTANT 

) 

IS 

..69049248E^00 

INTERFERENCE 

DRAG 

OF 

LOADING 

11 

(LINEAR IN ARB.REGION) 

ON 

LOADING 

1 

(UNIFORM 

OR 

CONSTANT 

) 

IS 

.'47908493E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

12 

(BODY UPWASH LOADING ) 

ON 

LOADING 

1 

(UNIFORM 

OR 

CONSTANT 

) 

IS 

•12048131E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

13 

( NACELLE BUOYANCY ) 

ON 

LOADING 

1 

(UNIFORM 

OR. £DNSTJ(NT 

) 

IS 

•3B898304E-Q2 

INTERFERENCE 

DRAG 

OF 

LOADING 

14 

(NACELLE BUOY(CAMBER)) 

ON 

LOADING 

1 

(UNIFORM 

OR 

CONSTANT 

) 

IS 

. .38898304E-02 

INTERFERENCE 

DRAG 

OF 

LOADING 

15 

(BODY UPWASH (CAMBER)) 

ON 

LOADING 

1 

(UNIFORM 

OR 

CONSTANT 

) 

IS 

•12048131E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

16 

( BODY BUOYANCY TERM ) 

ON 

LOADING 

1 

(UNIFORM 

OR- 

CONSTANT 

) 

IS 

. -.12190312E-02 

INTERFERENCE 

DRAG 

OF 

LOADING 

17 

(BODY BUOY. (CAMBER) ) 

0N 

LOADING . 

L 

(UNIFORM 

OR 

CONSTANT 


IS 

-.12190312E-02 


U> 

VO 


140 


" .. . WING. QATA FOR ' LIMBAIL_THDRDwi$kV.‘ ..LOiduiHG 

'969-500 a?" LOAD CHECK CASE 22 SPAN STA, WITH FUSELAGE AMD I.TERJtsI 

'~~SPAn7iSE' DISTRIBUTION OF SECTION DRAG# LIFTj AND PLICHIMG HOMEMT 



Y 


SECTION 

SECTION 

SECTION.. 




C 

C 

C„ 


B/2 

CHORD 

0 

L 

.. .M 


Q .0000000.. 

183.8817000 

0.0000000. . 

X.0303936 

_ -i. 0857044 


•0250000 

177.9445264 

0.0000000 

1,0841903 

. -1.1771041 .. 


•0500000 

172,0073526 

0.0000000 

1,2019202 .. 

-1.3400052 . 


•0750000 

166.0701792 

9.2051767 

1,5353591 . 

.-1.7384780. 


•1000000 

160.1330000 

4,2757079 

1.4812924 

-1.7556970 


•125Q00Q . 

154,1951859 . 

2.9069002 

1.4257731 . 

_ t1. 7721179 


•1500000 

148.2586941 

2.19065X7 

1.3705690 

. -rl. 7887482 


.1750000 

142.3260032 

1.6984455 

1.3164540 

-J..0O618O1 . . 


•2000000 

136.3933123 

1.3400430 

1,2610698 

.. -1.0227120 


•2500000 

124.6106675 

.8456530 

1.1525092 

-1.0573530 . . 


,3000000 

113.9394744 

.5429794 

1,0541730. 

-1,8965664 


,3500.000 . 

103.2662613 

.3337633 

•9545366„ 

.. tI.9387352 . . 


•4000000 

92.5970662 

.1806995 

•6562689 . 

. -1.9007214 


.4750000 

76.6960487 

.0447445 

.7089300 

-2.0A19749 


.5500000 , 

63.0912977 

-.0230816 

.5855507 

-2.1258335_. 


•6250OQO 

49.4865467 

-.0532899 

•4595165 

. -2,2041253 _ . 


•7000000 

35.8817956 

-.0637878 . 

•3334628 

..-2.2833479 


... ..*7500000 

30,5922200 

-.0215506 ... 

. ..28451451 . 

..-2.3231477 


•6000000 

27,3627760 

,0018451 

•2534699 

-2.3491939 


•9000000 

20,9038680 

,0104310 

•1946102 

-2.A2567O0 . 


•9500000 

17,6744440 

.0121128 

•1638366 

. -2.4521495 


1,0000000 

14,4450000 
C - 1.318 

•0058128 

• I3877l8._ 

-2.5710074 

c. - 

' •906181 

X 

CP 

625 

,746701 

k ■ il598735l. 

L 


D 

L 




s ; 


C 



- . 

REF 


M 




■ 

.920569 

— • -.155923 C 

-.056583 


S 


C 

M 



PROG 


L 

□ 




INTERFERENCE DRAG 
INTERFERENCE DRAG 
INTERFERENCE DRAG 
INTERFERENCE DRAG 
INTERFERENCE DRAG 
INTERFERENCE DRAG 
INTERFERENCE DRAG 
INTERFERENCE DRAG 
INTERFERENCE DRAG 

lnurference drag 

INTERFERENCE DRAG 
INTERFERENCE DRAG 
INTERFERENCE DRAG 
INTERFERENCE DRAG 
INTERFERENCE DRAG 
JKT&RFERENCE DRAG 


OF 

LOADING 

1 

OF 

LOADING 

3 

OF 

LOADING 

4 

OF 

LOADING 

5 

OF 

LOADING 

6 

OF 

LOADING 

7 

OF 

LOADING 

8 

OF 

LOADING 

9 

OF 

LOADING 

10 

PF 

LOADING 

11 

PF 

LOADING 

12 

OF 

LOADING 

13 

OF 

LOADING 

14 

OF 

LOADING 

15 

OF 

LOADING 

16 

OF 

LOADING 

17 


(UNIFORM OR CONSTANT 1 ON LOADING 
( LINEAR SPANWISE ) ON LOADING 
( QUADRATIC SPANWISE ) ON LOADING 
(QUADRATIC CHORDUISE. ) ON LOADING 
(PARABOLIC CHOROWISE ) ON LOADING 
( CUBIC CHOROWISE ) ON LOADING 
(SIMILAR TO FLAT WING) ON LOADING 
(SQ.ROOT FROM T« E. ) ON LOADING. 
{ ELLIPTICAL. C-SUB-P I ON LQAD.ING 
(LINEAR IN.ARBtREGlONI OH LOADING.. 
(BODY UPWASH LOADING .). ON .LOADING . 


2.. ( LINEAR XHOROWISE 
2 i LINEAR CHOROWISE 
2 (. LINEAR CHOROWISE 
2 I JaNEAR-CHOROWISE- 
2 i XINEAR.CUQRORISE.. 
2 1 IINEAR CHOROWISE 
2.(. LINEAR. CHOROWISE - 
2.. C. LINEAR CHOROWISE. 
ZJL ._LlN£AR_CHQfiOWlS£_ 


-i IS ♦6AS6A539E+00 

1. IS - — ^2A261A63E+00 - 

.1_IS -V630ieAaAE-01 - 

I.IS. -*X93236A9Em .. 

i-is ^ixaoszeEtoi - 

I IS — *2X0096a6E+0l 
_1.IS -- -A7a43654E+0a 

XXS ^5629Q5E+00 . 

.X_1S 42 D. 22 ARa 6 E+ 0 Q . 

-1.JS .AZftmSOE^OX..- 

01- . 


( NACELLE BUOYANCY. . ) ON LOADING.. 2 L..LlM£AR_.CHaRDRISG._.lllS ^.Z29aA9aE-01 - 

(NACELLE BUOY(CAMBER)) ON LOADING -..2__(_ LINEAR-CHORD WISE I_ISl .A729aA90G-a2 

(BODY UPWASH (CAMBER)) ON. LOADING .2-JL .LINEAR CHORDWISE L IS ^1190950 4 E.-Ol 

( BODY BUOYANCY TIRM ) ON LOAD IMG . '2^. LINEAR CHOROWISE )_IS >357l0a02£^02 

(BODY BUOY. (CAMBER) .1. ON.. LOADING 2_( LINEAR CHORDWTSF l_15 « 35710a02E-D2 



WIH6 DATA FOR LINEAR iPAtiuiSE . LOADING 



9A9-500 17 1 

LOAD CHECK CASE 

22 SPAN STA. 

WITH. FUSELAGE 

AND 1 TERNS. 


SPANUISE 

DISTRIBUTION OF 

SECTION 0RA6« 

LIFT« AND PITCHING HDHENT 


Y 


SECTION 

SECTION 

SECTION . 


— • 


C 

C 

C 


B/2 

CHORD 

D 

L 

N 


0*0000000 

163*8817000 

0.0000000 

.252A992 

-.2420649 


•O2$Q000 

177.9445264 

0.0000000 

•2592031 

-.2555230 


•0500000 

172.0073520 

0.0000000 

•2596443 

-.2602768 


•0750000 

166.0701792 

-.0996978 

•2250000 

-.2172664 


•1000000 

160.1330000 

•0476099 

•3000000 

-.3057704 


•1250000 

154,1951859 

•1467936 

•3750000 

-.4036723 


•1500000 

148.2566941 

•2434399 

•4500000 

-.5122703 


•1750000 

142.3260032 

•3415410 

•5250000 

-.6330725 


•2000000 

136.3933123 

•4407091 

•6000000 

-.7672205 


•2500000 

124.6106675 

•6381523 

•7500000 

-1.0838952 


•3000000 

113.9394744 

•8306656 

•9000000 

-1.4717630 


• 350.0000 

103.2682613 

1.0074875 

1*0500000 

-1.9572210 


•4000000 

92.5970882 

1.1627786 

1.2000000 

-2.5753208 


•4750000 

76*6960487 

1.3200773 

1.4250000 

-3.8661103 


•5500000 

63.0912977 

1.3938920 

1.6500000 

-5.7205812 


•6250000 

49.4865467 

!• 308 54 55 

1.6750000 

-8.6861825 


•7000000 

35.8817958 

.5532453 

2.1000000 

-14.0324256 


•7500000 

30.5922200 

1.2209408 

2.2500000 

-18.0143604 


•8000000 

27.3627760 

1.9458385 

2.4000000 

-21.8369286 


•9000000 

20.9038880 

3.0276847 

2.7000000 

-33.2281995 


•9500000 

17.6744440 

3.3840285 

2.8500000 

-42.1397923 


1*0000000 

14.4450000 

2.1109021 

X 

3.0000000 

-55.1972064 

c - 

1.020416 

C • .803209 

CP 

.778783 K 

• .771391 

L 


0 

C 

L 


£ 

REF 

09/1 ISAO 

H 

r m 





■ £90 iC f 

M 

— • f 


PROG 


L 

n 

Q 




INTERFERENCE 

DRAG 

OF 

LOADING 

1 

(UNIFORM OR CONSTANT 

) 

ON 

LOADING 

3 

( 

LINEAR 

SPANWISE 

) 

IS 

•63674079E*00 

INTERFERENCE 

DRAG 

OF 

LOADING 

2 

( LINEAR CHQRDUISE 

) 

ON 

LOADING 

3 

( 

LINEAR 

SPANUISE 

) 

IS 

• 60668757E4'00 

INTERFERENCE 

DRAG 

OF 

LOADING 

4 

( QUADRATIC SPANUISE 

) 

ON 

LOADING 

3 

( 

LINEAR 

SPANWISE 

) 

IS 

•8i049145£f00 

INTERFERENCE 

DRAG 

OF 

LOADING 

5 

(QUADRATIC CHQRDUISE 

) 

ON 

LOADING 

3 

( 

LINEAR 

SPANWISE 


IS 

•48663795Et00 

INTERFERENCE 

DRAG 

OF 

LOADING 

6 

(PARABOLIC CHORDWISE 

) 

OH 

LOADING 

3 

( 

LINEAR 

SPANUISE 

) 

IS 

•53436029Et00 

INTERFERENCE 

DRAG 

OF 

LOADING 

7 

( CUBIC CHORDUISE 

) 

ON 

LOADING 

3 

( 

LINEAR 

SPANUISE 

) 

IS 

•40799350E+00 

INTERFERENCE 

DRAG 

OF 

LOADING 

8 

(SIMILAR TO FLAT WING) 

ON 

LOADING 

3 

( 

LINEAR 

SPANWISE 

) 

IS 

.55157197E+00 

INTERFERENCE 

DRAG 

OF 

LOADING 

9 

(SQ. ROOT FROM T. E. 

) 

ON 

LOADING 

3 

( 

LINEAR 

SPANWISE 

) 

IS 

.S68838B0Et00 

INTERFERENCE 

DRAG 

OF 

LOADING 

10 

( ELLIPTICAL C-SUB-P 

) 

ON 

LOADING 

3 

( 

LINEAR 

SPANUISE 

) 

IS 

.60785379E+00 

INTERFERENCE 

DRAG 

OF 

LOADING 

11 

(LINEAR IN ARB. REGION) 

ON 

LOADING 

3 

t 

LINEAR 

SPANUISE 

1 

IS. 

•22'843435E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

12 

(BODY UPUASH LOADING 

) 

ON 

LOADING 

3 

( 

LINEAR. 

SPANWISE. 


IS . 

•10442415E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

13 

( NACELLE BUOYANCY 

) 

ON 

LOADING 

3 

( 

LINEAR 

SPANWISE 

) 

IS 

.60074767E-02 

INTERFERENCE 

DRAG 

OF 

LOADING 

14 

(NACELLE BUOY(CAMBER)) 

ON 

LOADING 

3 

( 

LINEAR 

SPANWISE 

) 

IS 

.60074767E-02 

INTERFERENCE 

DRAG 

OF 

LOADING 

15 

(BODY UPyASH (CAMBER)) 

ON 

LOADING 

3 

( 

LINEAR SPANUISE. 

) 

IS 

•10442415E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

16 

( BODY BUOYANCY TERM 

) 

ON 

LOADING 

3 

( 

LINEAR 

SPANWISE 


IS 

-•S6983528E-02 

INTERFERENCE 

DRAG 

OF 

LOADING 

17 

(BODY BUOY. (CAMBER) 

) 

ON 

LOADING 

3 

1 

LINEAR 

SPANWISE 

) 

IS 

-•56983528E-02 



142 


,D.a"ia FOR . QUADRATIC SPANHISE LOADING - 

J69t5Q<5 . X 7 T CASE ZZ SPAN STA. WITH FUSELAGE AND Z TERNS 

Y* iPAWm"DISTR~IBUTION OF SECTION DRAG# LIFT# AND PITCHING NOHENT ’ 


Y 


SECTION . 

SECTION 

SECTION . „ - 

— 


C 

.C 

C 

B/2 

CHORD 

D 

L 

M 

b. 0000000 

“ ie'3. 8817000 

0.0000000 

. .075079A 

-.0760302 

.0250000 

J77.9AA526A 

0.0000000 

.075A519 

-.0786752 

.0500000 

. 172.0073528 . 

0.0000000 

.0689181 

-,0730018 

.0750000. 

166.0701792 

-.01A8206 

.0337500 

-.0325900 

' .1000000 

160.1330000 

-•01068A6 

.0600000 

-.06115A1 

.XE500QQ 

. X5A. 1951859 

-•0059A99 

.0937500 

-.1009161 . - 

.. ^15O0_OQO 

1A8.25869AI 

.00A7263 . 

•1350000 

-.1536811 

.. ,1750000 

1A2. 3260032 

.02A15A7 

.1837500 

-.221575A . 

. ,2000000 

. 136.3933123 

.05A709A 

•2A00000 

-.3Q6aa8^ .. . 

.2500000 

12A. 6106675 

.158A2A7 

.3750000 

-.5A19A76. .. 

.3000000 

113.939A7AA 

.3321832 

•5A00000 

-.8830578 

. .3500000. 

__ 103,2682813 

.5872992 . 

.7350000 

-X.37005A7 

.AOOOOOQ 

92,5970882 

.9311917 

.9600000 

-2.0602566 . 

.A750000 

76.6960A87 

X.588154^ 

1.3537500 

-3.67280A8 . . 

.5500000 

63.0912977 

2.3892802 

1.8150000 

-6.292639A 

.625_0000 

A9.A865A67^ 

3.1306757 

. 2.3A37500 

-XO. 8577281... . 

.7000000 

35.8617958 

2.5837882 

2.9A00000 

-X9.6A53959 

,7500000 

30,5922200. 

. .A. 3301086 

. 3.3750000. 

-27..0215A06L , .. 

,8000000 

27.3627760 

6.6331A17 

3,8A00000 

-3A. 9390858 

.90QOOQQ 

20.9038680 . 

11.5393A97 

A. 6600000 

-59.810T59L . _ 

.9500000 

17.67AAAA0. 

13.8329800 

5.A150000 

-80.0.65605A. . . 

1.0000000 

1A.>V5P0P0 

9.97786A5, 

. .6,0000000 . 
X 

CP- 

.-Xl0.39AAii7 

^ 1.1 

.. L. . 

S . . 

REF 

033028. C • 

D 

C 

M 

1.38680A 

- .829257 K • 1.299SAA 

L £ . 

s 

PRO.G 

920569 • 

C 

L 

-.367A56 

C • -.282801 . . 

M 

0 


INTERFERENCE DRAG OF LOADING X (UNIFORM OR CONSTANT ) ON LOADING ..A ( QUADRATIC SPANWISE J -IS .62736A7AE+00 
INTERFERENCE DRAG OF LOADING 2 ( LINEAR CHORDWISE ) ON LOADING A ( QUADRATIC SPANWISE ) IS .. . .393I7316E+00 
INTERFERENCE DRAG OF LOADING 3 ( LINEAR SPANWISE ) ON LOADING . A ( QUADRA tlC SPANWISE ) ' IS - «i06A93I9E tOl 
ItLLERFEAENCE DRAG OF LOADING .5 (QUADRATIC CHORDWISE ) ON LOADING .A. ( QUADRATIC -SPANWISE J .IS - .IBXTSIAOE + OO 
llNTER^ERENCE DRAG OF LOADING 6 (PARABOLIC CHORDWISE ) ON LOADING .. A.i. QUADRA.TIC- SPANWISE ) IS .. . . .2696AAS7E+00 
INTERFERENCE DRAG OF LOADING 7 ( CUBIC CHORDWISE ) ON LOADING. A ( QUADRATIC SPANWISE ) IS .76256A56E-0X 
1NTERFER.EHCE DRAG OF LOADING 8 (SIMILAR TO FLAT WING) ON LOADING . A ( QUADRATIC SPANWISE ) IS. .•S5597137E^00 
mt.E.RFERENCE DRAG OF. LOADING 9 (SQ« ROOT FROM T. E. ) ON LOADING.. A .( QUADRATIC SPANWISE I IS . A86655AAE + 00 
INTERFERENCE DRAG OF LOADING 10 ( ELLIPTICAL C-SUB-P ) ON LOADING A t QUADRATIC SPANWISE ) 45 . - . 5307A380E+00 

INIER£iREil£E-DRAG.-OF. LttADING . U (LINEAR IN ARB. REGION) ON LOADING A .(. .QUADRA.LIC .SPANWIS£ j .IS'. . - *1263AA18E-01 

INTERFERENCE DRAG OF LOADING 12 ( BODY UPWASH LOADING ) ON LOADING A ( QUAGRAJIC SPANWISE. ) IS . •10336168E-01 

INTERFERENCE DRAG OF LOADING 13 ( NACELLE BUOYANCY ) QH LOADING A .(. .QUAORJIUC SPANWISE ) .IG . .56882088E-02 
INTERFERENCE QRAG OF LOADING lA (NACELLE BUOY (.CAMBER ) ) ON LOADING A. ( QUADRATIC SPANWISE ) IS • 56882088E-02 
INTERFERENCE OAAG OF LOADING 15 (BODY UPWASH (CAMBER)) ON LOADING A ( QUADRATIC SPANWISE ) IS .10336166E-0X 
INTERFERENCE DRAG OF LOADING 16 ( BODY BUOYANCY TERM ) ON LOADING A ( QUADRATIC SPANWISE ) IS -.69055808E-02 
JNTERFJRENCE .ORAG.OF LOADING 17 (BODY BUOY. (CAMBER) ) ON. LOADING A L. QUADRAT.IC S PANWISE -).. IS _ . .T.69055808E-02 



yiNG DATA FOR QUADRATIC CHQROylSE . LOADING . - 

,949-500 „ 1.7_i0A0 CHECK CASE 22 SPAN STA. MllM filSELAGE AND I t£RHS 
SPANWISE DISTRIBUTION OF SECTION DRAG# LIFT#. AND PITCHING NOHENT 


_ „ Y 


I 

■ 

CHORD 

0*0000000 

X83.8dl7000 

.. . .0250000 

177.9995269 

•0500000 

172.0073528 

.0750000 

166.0701792 

•1000000 

160.1330000 

.1250000 

159.1951659 

•1500000 

198*2586991 

•1750000 

192.3260032 

•2000000 

136.3933123 

•2500000 

129.6106675 

•3000000 

113.9399799 

•3500000 

103.2662613 

•AOOOOOO 

92*5970802 

•A750000 

76.6960967 

•5500000 

63.0912977 

•6250000 

99.9865967 

•7000000 

35.0017958 

•7500000 

30.5922200 

•8000000 

27.3627760 

•9000000 

20.9036860 

.9500000 

17.6799990 

1.0000000 

19.9950000 

C • .917199 

C • 2.993731 

L 

0 

S 

C 

REF 

H 


— ■ -.219689 

S 

C 

PROG 

L 


SECTION 

SECTION 

SECTION. - 

C 

C 

C - 

D 

L 

H _ 

0.0000000 

1.2783719 

. -1.9312999 

0.0000000 

1.3592289 

-1.5638501 

0.0000000 

1.5393599 

-1.6291161 

20.5965001 

2.0953535 

-2.5971107 

8.7261191 

1.9982176 

-2.9720552 

5.9330399 

1.8063386 

-2.3957398 

3.6995933 

1.6699737 

-2.3189911 

2.5937813 

1.5391927 

-2.2903921 

1.8900386 

1.9135907 

-2.1609979 

.9155099 

1.1800691 

-2.0003908 

.9917276 

•9061979 

-1.8587939 

•1832129 

•6103071 

-1.7132585 

.0999787 

•6521129 

-1.5629963 

-.0238779 

•9971993 

-1.3252851 

-.0336361 

•3030265 

-1.1260259 

-.0235780 

•1867911 

-.9117735 

-.0116632 

•0985107 

-.6831029 

-.0037983 

.0709289 

-.5852819 

-.0006976 

•0573165 

-.5360979 

.0002999 

•0331981 

-.9160066 

•0003210 

•0293550 

-.3666617 

•0000690 

•0159019 

-.2960677 

X 

‘ CP 





.771585 

K • 2.905185 

L 


E 

C ■ 

-.115619 



N 

0 


INTERFERENCE 

DRAG 

OF 

LOADING 

1 

(UNIFORM OR CONSTANT 

> 

ON 

LOADING 

5 

(QUADRATIC 

CHORDWISE 

) 

IS 

.678695586+00 

INTERFERENCE 

DRAG 

OF 

LOADING 

2 

( LINEAR CHORDWISE 

) 

ON 

LOADING 

5 

(QUADRATIC 

CHORDWISE 

1 

IS 

•15962916E+01 

INTERFERENCE 

DRAG 

OF 

LOADING 

3 

( LINEAR SPANWISE 

) 

ON 

LOADING 

5 

XQUADRATIC 

CHORDWISE 

) 

IS 

.*•223312696 + 00 

INTEBFCAENCE 

DRAG 

OF 

LOADING 

9 

( QUADRATIC SPANWISE 

) 

ON 

LOADING 

5 

(QUADRATIC 

CHORDWISE 

4 

.IS 

•905905136-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

6 

(PARABOLIC CHORDWISE 

) 

ON 

loading 

5 

(QUADRATIC 

CHORDWISE 

) 

IS 

.108716996+01 

INTERFERENCE 

DRAG 

OF 

LOADING 

7 

( CUBIC CHORDWISE 

) 

ON 

LOADING 

5 

(QUADRATIC 

CHORDWISE 

) 

IS 

.258629706+01 

INTERFERENCE 

DRAG 

OF 

LOADING 

8 

(SIMILAR TO FLAT WING) 

ON 

LOADING 

5 

(QUADRATIC 

CHORDWISE 

) 

IS 

•982663096+00 

INTERFERENCE 

DRAG 

OF 

LOADING 

9 

(SQ. ROOT FROM T. E. 

) 

ON 

LOADING 

5 

(QUADRATIC 

CHORDWISE 

) 

IS 

•622595536+00 

INTERFERENCE 

DRAG 

OF 

LOADING 

10 

( ELLIPTICAL C-SUa-P 

) 

ON 

LOADING 

5 

(QUADRATIC 

CHORDWISE 

i 

IS 

^79315703E+00 

INTERFERENCE 

DRAG 

OF 

LOADING 

11 

(LINEAR IN ARB.REGION) 

ON 

LOADING 

5 

(QUADRATIC 

CHORDWISE 

1 

IS 

;il819812E+00. 

INTERFERENCE 

DRAG 

OF 

LOADING 

12 

(80DY UPWASH LOADING 

) 

ON 

LOADING 

5 

(QUADRATIC 

CHORDWISE 


IS 

.12057017E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

13 

( NACELLE BUOYANCY 

) 

ON 

LOADING 

5 

(QUADRATIC 

CHORDWISE 


IS 

•55920919E-02 

INTERFERENCE 

DRAG 

OF 

LOADING 

19 

(NACELLE BUOY(CAHBER)) 

ON 

LOADING 

5 

(QUADRATIC 

CHORDWISE 


IS- 

. .559209196-02 

interference 

DRAG 

OF 

LOADING 

15 

(BODY UPWASH (CAMBER)) 

ON 

LOADING 

5 

(QUADRATIC 

CHORDWISE 

) 

IS 

.1205701 7.E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

16 

( BODY BUOYANCY TERN 

) 

ON 

LOADING 

5 

(QUADRATIC. 

CHORDWISE 


-IS 

•78968829E-02 

INTERFERENCE 

DRAG 

OF 

LOADING 

17 

(BODY BUOY. (CAMBER) 

) 

ON 

LOADING 

5 

(QUADRATIC 

CHORDWISE 

) 

IS . 

. .78968629E-02 





. WIHG DATA, f OR 

PARABOLIC CHORD RISE LOADIHG 

■ - ■ 

_ . 

.9Mt56q_. 1.7 iOAD.i>1E.CK. CASE. 

22 SPAN STA»^. 

with'.f.uselag£. 

AND I-TERHS. 



SP*K)(.iiE 

DISTRIBUTION QF 

SECTION DRAG> 

LlF.Ti AND PITCHING. MOMENT, 


Y 


SECTION 

SECTION . 

SECTION 


— 


C 

C 

C 


B/2 

CHORD 

D 

L 



. b.OOOOOOQ 

183.8817000 

0.0000000 

1.4917912 

-1.3918SB9~ 


. . .0250000 

177. 94^7526^ 

0.0000000 

1.5615864 

-1.49850DQ 


.0500000 

172.0073529 

0.0000000 

1.6968809 . 

-1.6570225 


_ .0750000 

. 166.0701792 . 

20.1820783 

2,0958671 , 

-Z. 0240129- 


•lOOOOOO 

160.1330000 

7.6361132 

1.9519239 

-1.9676386 


..... . ..1250000 

15^.1951859 

4.3180221 

1.8077514 

.-J. 9456747. 


.1500000 

l<te.258694rl 

2.5981171 

1.6700038 

-1.9015728 


.1750000 

l<i2.3260032 

1.4855479 

1.5412931 

-1.B57395B 


. ,2P00000 

136.3933123 

.7664999 

1.4136547 

-1.8075831 


.2500000 

12^.6106675 

-.0557157 

1.1007185 

-1.7056169 


.3000000 

113.93947^<i 

-.2671609 

.9090139 

-1.6160763 


.3500000 

103.2682813 

-.3572653 

.8097533. . 

-1.5097411 


•LOOOOOO 

92.5970882 

-.3646834 

.6506543 

-1.3961343 


.4»750000 

76.6960^87 

-.2814541 

.4461790 

-1.2107498 


.5500000 

63.0912977 

-.1735138 

.3047960 

-1.0547725 


.6250000 

^9.A865<i67 

-.0971234 

.1871792 

-.8657318 


.7000000 

35.8817958 

-.0440600 

.0979868 

-.6538292 


•750000P 

30.5922200 

-.0224898 

.0727414,. 

-.5817040 


•8000000 

27.3627760 

-.0119420 

.0563681 

-.5126662 


•9000000 

20,9038880 

-.0035512 

,0340047 

. -.4181634 


•9500000 

17.67^^^^0 

-.0015462 

•0226862 

. -.3352519 

— - • 

1.0000000. 

1^.4450000 

-.0008254 . 
X 

.0176194 , 

-.3235225 

c ■ 

.917731 

C - 1.89892S 

CP 

•649263 K 

■ 2.254638 

L 

S 


0 

C 

L 

E 


REF 


H 





.920569 

— « .093692 

: c 

.171901 


S 


C 

N 



_PRQG 


L 

D 




INTERFERENCE 

DRAG 

QF 

LOADING 

1 

(UNIFORM OR CONSTANT 

) 

ON 

LOADING 

6 

INTERFERENCE 

DRAG 

OF 

LOADING 

2 

( LINEAR CHORDWISE 

) 

ON 

LOADING 

6. 

INTERFERENCE 

DRAG 

OF 

LOADING 

3 

( LINEAR SPANWISE 

) 

ON 

LOADING 

6 

INTERFERENCE 

DRAG 

OF 

LOADING 

4 

( QUADRATIC SPANWISE 

) 

ON 

LOADING . 

-E 

INTERFERENCE 

DRAG 

OF 

LOADING 

5 

(QUADRATIC CHORDWISE 

) 

ON 

LOADING .. 

6 

INTERFERENCE 

DRAG 

OF 

LOADING 

7 

( CUBIC CHOROWISE 

) 

ON 

LOADING 

6 

INTERFERENCE 

DRAG 

OF 

LOADING 

8 

(SIMILAR TO FLAT WING) 

ON 

LOADING 

6 

INTERFERENCE 

DRAG 

OF 

LOADING 

9 

(SQ. ROOT FROM T. E. 

) 

ON 

LOADING 

6 

INTERFERENCE 

DRAG 

QF 

LOADING 

10 

( ELLIPTICAL C-SUB-P 

) 

OK 

LOADING . 

6 

interference. 

.D.RA6 

OF 

LOADING 

11 

(LINEAR IN AR8.RE6I0N) 

ilN 

-LOADING- . 

6 

INTERFERENCE 

DRAG 

OF 

LOADING 

12 

(BOOT UFWASH L0ADIN8 

) 

ON 

LOADING 

6. 

INTERFERENCE 

DRAG 

OF 

LOADING 

13 

( NACELLE BUOYANCY 

) 

ON 

LOADING 

6. 

INTERFERENCE 

DRAG 

OF 

LOADING 

14 

(NACELLE BUOY (CAMBER)) 

ON 

LOADING. 

tu 

INTERFERENCE 

DRAG 

OF 

LOADING 

15 

(BODY UPWASH (CAMBER)) 

ON 

LOADING . 

E 

INTERFERENCE 

DRAG 

OF 

LOADING 

16 

( BODY BUOYANCY TERM 

) 

ON 

LOADING 

6_ 

INTERFERENCE 

DRAG 

OF 

LOADING 

17 

(BODY 8U0Y«. (CAMBER). 

J 

ON 

LOADING- 

-A. 


IPJUiAaOUC CHORDWISE )- tS- 
(PARABDLIC CHORDUISE ) IS 
(PARABOLIC CHORDWISE )- IS 
(PJlRAaQLLC.CHQROHlSE J-IS - 
IPARABOLUL CHORDWISE >- IS 
(PARAaOLIC CHOROWISE i IS 
(PARABOLIC XIHDROWISE ) - IS 
(PARABOLIC CHORDWISE ) IS 
(PARABOLIC. CHQRORISE. 1 IS.. _ 
(PARABOLIC. CHORD-WISE. X IS-— . 


(PARABOL IC CHORD WISE. J-IS 


( PARABOL1C_CHORCLWXSE. -i 
IPARAflLQLiC -CHORQW ISE . J . IS. . . 

-IS 


.♦69566615E-+X)0 
-.15511156E + 0I , 
-^8365SB90E-01 
-^32125Sa5E*D0 
•23a6&oa9Ei'ai 
.29aAai59-E + OI 
.55^U95a£*.aO- 
.90B53A82£-*D0 
.J9a.9DORlE.tOO .i 
*ix22flE2A9E;-iXI_ 
-^1S91069ZE^^01- 
_-.JL9AOZa5ErII3_- 
. -..719A01E5E"sa3-. 
-.15910B9R£->.01 
.^4557139E-fa2 . 



7 MIHG DATA FOR CUBIC CHORDMISE- — LOADING - 


969-500 .-17 LOAD CHECK CASE 22 SPAN STA. WITH. EUSELAGB. AND Z TEAKS- 

SPANWISE DISTRIBUTION OF SECTION DRAG# LIFT# . AND. PITCHING NOHENT 


Y 


SECTION 

SECTION 

SECTIDIL . 

— 


C 

. C 

C 

B/2 

CHORD 

D 

L 

K 

0*0000000 

163.8817000 

0.0000000 

1.6742763 

-1.8104941 

,0250000 

177,9<»^526<» 

0.0000000 

1.7683932 

-1.9714472 

•0500000 

172.0073528 

0.0000000 

1.9896429 

-2.2781662 

•0750000 

166.0701792 

35.3653518 

2.6814571 

-3.1256052 

.1000000 

160.1330000 

12.7152031 

2.4041490 

-2.9304524 

.1250000 

154.1951859 

6.5658502 

2.1464063 

-2.7395879 

•1500000 

148.2566941 

3.5714341 

1,9079038 

-2.5535465 

•1750000 

142.3260032 

1.8842747 

1.6879747 

-2.3726189 

•2000000 

136.3933123 

.8868117 

1.4655144 

-2.1966251 

• 2500000. 

12.4.6106675 

-.0663247 

1.1328514 

-1.8636165 

.3000000 . 

113.9394744 

-.2547880 

.8660750 

-1.5890976 

•3500000 

103.2662613 

-.2772580 

.6447524 

-1.3309260 

•AOOOOOO 

92.5970862 

-.2212U3 

.4648162 

-1.0906226 

•A750000 

76.6960487 

-.1185498 

.2641315 

-.7695172 

.5500000 

63.0912977 

-.0514031 

.1471426 

-.5393039 

•6250000 

49.4865467 

-.0105476 

.0710040 

-.3430296 

.7000000 

35.8817958 

-.0049046 

.0270615 

-.1862225 

.7500000 

30.5922200 

-.0018927 

.0167955 

-.1377510 

I .8000000 

27.3627760 

-.0008447 

.0119949 

-.1115649 

.9000000 

20.9038860 

-.0001467 

.0053628 

-.0670419 

•9500000 

17.6744440 

-.0000544 

.0032269 

-.0483892 

1.0000000 

14.4450000 

-.0000181 

.0018156 

-.0337047 


X 

CP 


C ■ 

L 

•941350 

C • 

D 

3.238649 

■ .738845 

L 

K • 3.654782 

6 

REF 

PROG 

..•920569 

C 

n 

— — ■ 
C 

L 

-.135793 

C • -.039700 

H 

0 





INTERFERENCE 

DRAG 

OF 

LOADING 

1 

(UNIFORM OR CONSTANT 

) 

ON 

LOADING 

7 

( 

CUBIC CHOROWlSe - 

- J IS 

- .7342I736E*00 

INTERFERENCE 

DRAG 

QF 

LOADING 

2 

{ LINEAR CHQRDUISE 

) 

QN 

LOADING 

7 

t 

CUBIC CHORDWISE 

IIS - 

•17607187E+01 

INTERFERENCE 

DRAG 

OF 

LOADING 

3 

( LINEAR SPANUISE 

) 

ON 

LOADING 

7 

1 

CUBIC -CHORDWISE. 

-IIS 

-^93863772£-0U 

INTERFERENCE 

DRAG 

OF 

LOADING 

4 

( QUADRATIC SPANWISE 

) 

QN LOADING 

7 


-CUBIC CHORDWISE . 

.4. IS 

5>*97.73716<i£=01 

INTERFERENCE 

DRAG 

QF 

LOADING 

5 

(QUADRATIC CHORDWISE 

) 

QM 

LOADING 

7 

{ 

CUBIC. CHORDMUE 

-J IS . 

.286Sil80Ei01 

INTERFERENCE 

DRAG 

OF 

LOADING 

6 

(PARABOLIC CHORDWISE 

) 

ON 

LOADING 

7 

( 

CUBIC CHOROWIIE- 

-MS- 

-•I4J67418E*01 

INTERFERENCE 

DRAG 

OF 

LOADING 

8 

(SIMILAR TO FLAT WING) 

QN 

LOADING 

7 

( 

CUBIC CHORDWISE 

I- IS 

.53411507E+00 

INTERFERENCE 

DRAG 

OF 

LOADING 

9 

(SQ. ROOT FROM T. E. 

) 

QN 

LOADING 

7 

( 

CUBIC CHORDWISE ^ 

4 IS- 

.75248098E*00 

INTERFERENCE 

DRAG 

OF 

LOADING 

10 

( ELLIPTICAL C-SUB-P 

) 

QN 

LOADING 

7 

l._ 

. CUaiC CHQROHISE .. 

_)-.IS .. 

*B179a543£*D0- 

INTERFERENCE 

DRAG 

OF 

LOADING 

11 

(LINEAR IN ARB. REGION). 

. QN 

LOADING 

7 

A.. 

nuaic ilHORDWlSE^ 

M-IS 

^17A6090E+.Oa^' 

INTERFERENCE 

DRAG 

OF 

LOADING 

12 

(BODY UPWASH LOADING 

) 

ON 

LOADING 

7 

( 

-CUBIC. CHORDWISE- . 

4- IS . - 

.1448925aE^01 

INTERFERENCE 

drag 

OF 

LOADING 

13 

( NACELLE BUOYANCY 

) 

QM 

LOADING 

.7 

1 

CUBIC. CHORDWISE-— 

.. 1 IS 

_-^B542288E--0Z_ 

INTERFERENCE 

DRAG 

OF 

LOADING 

14 

(NACELLE BUOY(CAMBER)) 

QN 

LOADING • 

7 

( 

CUBIC CHORDWISE.. 

i-IS 

♦285422BaE-.02 

INTERFERENCE 

DRAG 

OF 

LOADING 

15 

(BODY UPWASH (CAMBER)) 

ON 

LOADING 

7 

L 

CUBIC CHORDWISE. 

I IS 

♦14-489258E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

16 

{ BODY BUOYANCY TERM 

) 

QN 

LOADING 

7 

1 

CUBIC. .CHORDWISE. 

.4 IS 

...d8370895£-^0Z 

INTERFERENCE 

DRAG 

OF 

LOADING 

17 

(BODY BUOY. (CAMBER) 

) 

QN. LOADING 

7 

1 

CUaiC.-CHORDWISE-. 

-1 IS 

*aBS70B95£=a7- 



146 


WING DATA FOR SI»1ILAR TD FLAT WING. LOADING - - 

969'5C0 17 LOAD CHECK CASE 22 SPAN STA. WITH FUSELAGE AND Z TERMS. 


C - 

L 


SPANWISE DISTRIBUTION OF SECTION DRAG# LIFT# AND PITCHING MOMENT 
Y SECTION SECTION SECTION 

c c c 

B/2 CHORD D L M 

C. 0000000 183*8817000 0.0000000 .7511525 -.63^7600 

.0250000 177*9AA526^ 0.0000000 .78668A5 -.6827532 

.0500000 172.0073528 0.0000000 .8A58607 -.7A7363A 

.0750000 166.0701792 3.7361336 1.0000A51 -.8656535 

♦1000000 160.1330000 1.77^2890 .9961079 -.9175500 

.1250000 15A. 1951859 1.3331175 .9988378 -.9758993 

.1500000 IA8.25869A1 1.0168003 1.0007716 -1.0388276 

.1750000 142.3260032 .8616729 .9968933 -1.1039064 

.2000000 136.3933123 .7536686 .9997471 -1.1785240 

.2500000 124.6106675 .5591254 .9978125 -1.3432789 

,3000000 113.9394744 .3660239 .9948416 -1. 5290483 

.3500000 103.2682013 .2351510 1.0021850 -1.7667948 

.4000000 92.5970802 .1818981 1.0008105 -2.0472644 

.4750000 76.6960487 -.0151047 1.0033199 -2.6200887 

.5500000 63.0912977 -.1060708 .9835553 -3.3191919 

.6250000 49.4865467 -.1596947 .9835181 -4.4653032 

.7000000 35.8817958 -.3177683 .9839211 -6.4831123 

.7500000 30.5922200 -.1770755 ,9710085 -7.6907138 . 

.8000000 27.3627760 .0609439 ,9978718 -8.9798354 

.9000000 20.9038880 ,2549810 ,9677070 -11.8278473 

.9500000 17.6744440 ,2206933 1.0165444 -14.9184371 

1.0000000 14,4450000 -.1545978 ,9109414 -16.7074209 

t X 

CP 

.933996 C > .600950 • .675634 K ■ .666888 

0 L E 


s 


C 


REF 


M 



.920569 

a 

.026172 

S 


C 


PROG 


L 



.111885 


interference drag OF LOADING 

INTERFERENCE DRAG OF LOADING 
INTERFERENCE DRAG OF LOADING 
INTERFERENCE DRAG OF LOADING 
INTERFERENCE DRAG OF LOADING 
INTERFERENCE DRAG OF LOADING 
INTERFERENCE DRAG OF LOADING 
INTERFERENCE DRAG OF LOADING 
INTERFERENCE DRAG OF LOADING 
INTERFERENCE DRAG OF LOADING 
INTERFERENCE DRAG OF LOADING 
INTERFERENCE DRAG OF LOADING 
INTERFERENCE DRAG OF LOADING 
INTERFERENCE DRAG OF LOADING 
INTERFERENCE DRAG OF LOADING 
INTERFERENCE DRAG OF LOADING 


1 (UNIFORM OR CONSTANT ) ON 

2 ( LINEAR CHORDWISE ) ON 

3 ( LINEAR SPANWISE ) ON 

4 { QUADRATIC SPANWISE ) ON 

5 (QUADRATIC CHORDWISE ) ON 

6 (PARABOLIC CHORDWISE ) ON 

7 ( CUBIC CHORDWISE ) ON 
9 (SQ. ROOT FROM T. E. ) ON 

10 ( ELLIPTICAL C-SUB-P ) ON 

11 (LINEAR IN ARB. REGION) ON 

12 (BODY UPWASH LOADING ) ON 

13 ( nacelle buoyancy ) ON 

14 (NACELLE BUOY (CAMBER ) ) ON 

15 (BODY UPWASH (CAMBER)) ON 

16 ( BODY BUOYANCY TERM ) ON 

17 (BODY BUOY. (CAMBER) ) ON 


LOADING 8 (SIMILAR TO FLAT 
LOADING 8 (SIMILAR TO FLAT 
LOADING 8 (SIMILAR TO FLAT 
LOADING B (SIMILAR TO FLAT 
LOADING 8 (SIMILAR TQ FLAT 
LOADING 8 (SIMILAR TQ FLAT 
LOADING 8 (SIMILAR TQ FLAT 
LOADING 8 (SIMILAR TD FLAT 
LOADING 8 (SIMILAR TO FLAT 
LOADING B. (SIMILAR TQ FIAT 
LOADING 8 (SIMILAR TQ. FLAT 
LOADING 8 (SIMILAR TO FLAT 
LOADING 0 (SIMILAR. TO FLAT 
LOADING 6 (SIMILAR TQ FLAT 
LOADING 8 (SIMILAR TQ FLAT 
LOADING 8 (SIMILAR TO F±AT, 


WINGJ. 

IS 

.66895190E+OO 

WING) 

IS 

.100I0980E+01, 

WING) 

IS 

.29109613E+OO 

WING). 

IS 

.10375287E+00 

WING) 

IS 

.12407691E+01 

WING) 

IS 

,1201669aEt01 

WING) 

IS 

.14425B19E.+ 01. 

WING) 

IS 

.B27159B2E+00 

WING) 

IS 

.72627049E+00-^ 

WIHG) 

IS, 

..41371082E-01.. 

WING) 

IS 

.l2B56143E-i)l 

WING.) 

IS 

.29457.836E-02 

WING) 

IS. 

.29457836£r02. 

WING) 

IS 

‘ .12856143E-01 

WING) 

IS 

-.16301299E-02 

WING). 

IS - 

-U6a0.l299£.r02.. 



WING DATA FOR SCL. ROOT FRQH T. LOADING 


969-900 17 LOAD CHECK CASE 22 SPAN STA. WITH FUSELAGE AND Z TERNS 


SPANWISE DISTRIBUTION OF SECTION DRAG# LIFT# AND PITCHING NQNENT 


C • 

L. 


S 

REF 


S 

PRQG 


Y 


SECTION 

SECTION 

SECTION 

— 


C 

C 

C 

B/2 

CHORD 

D 

L 

N 

0,0000000 

183.8817000 

0.0000000 

1.0131671 

-.8713977 

.0290000 

177.9«i<r926<» 

0.0000000 

1.0608846 

-.9370673 

•0900000 

X72,0073928 

0.0000000 

1.1433267 

-1.0265615 

•0790000 

166.0701792 

7.2748445 

1.3630046 

-1.1985779 

•1000000 

160.1330000 

3.3366139 

1.3381735 

-1.2487639 

^1290000 

19^.1991859 

2.2714838 

1.3133294 

-1.3005662 

.1900000 

l^8.29869<il 

1.6893780 

1.2878869 

-1.3549958 

.1790000 

1^2.3260032 

1.3009306 

1.2615795 

-1.4126423 

•2000000 

136.3933123 

1.0139926 

1.2351348 

-1.4727876 

.2900000 

12^.6106675 

.5768761 

1.1603914 

-1.6040857 

•3000000 

113.93947^<» 

.3325216 

1.1287772 

-1.7488981 

.3900000 

103.2682813 

.1328174 

1.0748411 

-1.9105994 

•AOOOOOO 

92.5970882 

-.0174514 

1.0172594 

-2.0948971 

•A790000 

76.6960<r87 

-.2040746 

.9261461 

-2.43246Z8 

.9900000 

63.0912977 

-.2685511 

.8385092 

-2.0352564 

•6250000 

^9.A865^67 

-.3159346 

.7420212 

-3.3734019 

.7000000 

35.8817956 

-.3682630 

.6307752 

-4.1594252 

.7900000 

30.5922200 

-.2153391 

.5844066 

-4.6303483 

•8000000 

27.3627760 

-.1155193 

.5517096 

-4.9707846 

.9000000 

20.9036880 

-.0216555 

.4831362 

-5.9061697 

•9900000 

17.67A^Ai^0 

-.0062481 

•4402294 

-6.4658459 

I.OOOOOOO 

14.^^50000 

-.0315881 

X 

.3973887 

-7.2827496 

•966099 

C ■ .929121 

CP 

.652844 K ■ 

.955570 


0 

C 

N 

L 

E 


•920969 

— » .084568 

C 

L 

C 

H 

0 

.175704 



INTERFERENCE 

DRAG 

OF 

LOADING 

1 

(UNIFORU DR CONSTANT ) 

ON 

LOADING 

9 

(SQ. 

ROOT 

FRQH 

T. E. 

) IS 

. .71557952E+00 

INTERFERENCE 

DRAG 

OF 

LOADING 

2 

( LINEAR CHORDWISE ) 

ON 

LOADING 

9 

(SQ. 

ROOT 

FROM 

T. E. 

) IS 

• 12438662E + 01 , 

INTERFERENCE 

DRAG 

OF 

LOADING 

3 

< .LINEAR SPANWISE > 

ON 

LOADING 

9 

(SQ. 

ROOT 

FROM 

T. £. 

) IS 

.13596999E+00 

INTERFERENCE 

DRAG 

OF 

LOADING 

4 

( QUADRATIC SPANWISE 1 

ON 

LOADING 

9 

(SQ. 

ROOT 

FRUH 

-T-. E. 

) IS- 

. -.12756533E + 00 

INTERFERENCE 

DRAG 

OF 

LOADING 

5 

(QUADRATIC CHORDWISE ) 

ON 

LOADING 

9 

(SO. 

ROOT 

from 

T. E. 

) IS 

.16418S23E^01 

INTERFERENCE 

DRAG 

OF 

LOADING 

6 

(PARABOLIC CHORDWISE ) 

ON 

LOADING 

9 

(SQ. 

ROOT 

FROM 

T. E. 

> IS 

.1548905BE+01 

INTERFERENCE 

DRAG 

OF 

LOADING 

7 

( CUBIC CHORDWISE J 

ON 

LOADING 

9 

(SQ. 

ROOT 

FROH 

T.- E. 

J IS 

.19773895E+01 

INTERFERENCE 

DRAG 

OF 

LOADING 

0 

(SIMILAR TO FLAT WING) 

ON 

LOADING 

9 

(SQ. 

ROOT 

FROM 

T. E. 

) IS 

«61885110E+00 

INTERFERENCE 

DRAG 

OF 

LOADING 

10 

( ELLIPTICAL C-SUB-P ) 

ON 

LOADING 

9 

(SQ. 

ROOT 

FROM. 

T.-E. 

y IS 

..80243527E+00 1- 

.INTERFERENCE 

DRAG 

OF 

LOADING 

11 

(LINEAR IN AR8. REGION) 

ON 

LOADING 

9 

(SO. 

,ROOT_ 

FROM 

I. £. 

1. IS- 

--..4904870BEr01 

INTERFERENCE 

DRAG 

OF 

LOADING 

12 

(BODY UPWASH LOADING ) 

ON 

LOADING 

9 

(SQ. 

ROOT 

FROM. I.- £. 

) IS 

.14383407E-01- . 

INTERFERENCE 

DRAG 

OF 

LOADING 

13 

( NACELLE BUOYANCY ) 

ON 

LOADING 

9 

(SO. 

ROOT 

ERQH 


.) IS 

.20855132E-02 

INTERFERENCE 

DRAG 

OF 

LOADING 

14 

(NACELLE BUOY(CAMBER) ) 

ON 

LOADING 

9 

(SO. 

ROOT 

-FROH 

T . . E-. 

) IS 

.20855132E-02 

INTERFERENCE 

DRAG 

OF 

LOADING 

15 

(BODY UPWASH (CAMBER)) 

ON 

LOADING 

9 

(SQ. 

ROOT. 

FROM 

T. £.. 

) IS 

.14383407E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

16 

( BODY BUOYANCY TERM ) 

ON 

LOADING 

9 

(SQ. 

ROOT 

FROM 

T.- £. 

) IS 

-.84264670E-03 

interference 

DRAG 

OF 

LOADING 

17 

(BODY BUOY. (CAMBER) ) 

ON 

LOADING 

9 

(SQ. 

ROQT-ERUM 

T-.-E^ 

) IS 

. -.84264670E.-03 



4 ^ 

00 


WING DATA FOR ELLIPTICAL C-SUB-P LOADING- 


969-500 17 LOAD CHECK CASE 22 SPAN STA. WITH FUSELAGE AND I TERNS 

SPAMWISf DISTRIBUTION OF SECTION DRAGf LIFT# AND PITCHING ttOHENT 


C • 


L 


S 

REF 


S 

PROG 


Y 


SECTION 

. SECTION 

SECTION . 



C 

C 

C 

B/r 

CHORD 

D 

L 

M 

C-OCOCOOQ 

1J3. 8817000 

0.0000000 

.8080698 

-.7459070 

.0250000 

177.9«»<t526^ 

0.0000000 

.8<»6<tl<t8 

-.8036624 

.050000C 

172.CO73520 

0.0000000 

.9161870 

-.8807469 

.075C00C 

166.0701792 

^.0274333 

1.0969019 

-1.0591997 

.1000000 

160.1330000 

2.0130837 

1.09<t<»862 

-1.1155383 

.1250000 

15^.1951859 

1, <1895591 

1.091372<t 

-1.1748X81 

,1500000 

1^6.25869<tl 

1.2109220 

1.08755<t6 

-1,2380487 

.1750000 

1^2.3260032 

1.022556<t 

1.0830253 

-1.3059666 

.2000000 

136.3933123 

.8809192 

1.0777755 

-1.3781524 

.2500000 

12<t.6l06675 

.66<^2529 

l,065070<t 

-1.5392330 

.3000000 

113.939^7^^ 

.5013291 

1.0<f93331 

-1.7159663 

•350000C 

103.2662813 

.3671192 

1.030<t2<f7 

-1.9207322 

.<f000000 

92.5970882 

.2523^8<f 

1.0081667 

-2.1636271 

.^750000 

76.6960^87 

.1012056 

.96798<»^ 

-2.6261996 

.5500000 

63.0912977 

-.0200900 

•9186811 

-3.1850048 

.6250000 

49.^865<»67 

-.1188605 

.8586072 

-3.9779008 

.7000000 

35.8817958 

-.2<t95885 

.7855571 

-5.2491771 

.75C0000 

30.5922200 

-.1327<»35 

.7275016 

-5.8252966 

.8000000 

27.3627760 

-.0559525 

.6600000 

-6.0051554 

.9000000 

20.9036880 

-.0171<t21 

.A79<»709 

-5.9008222 

.9500000 

17.67-%^^^0 

-.0202062 

.3A3<»7<»9 

-5.0785026 

1.0000000 

l^.^^tSOOOO 

0.0000000 

0.0000000 

0.0000000 


X 

CP 


.919594 

C • 

D 

.704516 

L 

.698575 

K • .833103 

E 

.920569 

C 

N 

C 

L 

-.032610 

C 

M 

0 

.056104 



INTERFERENCE 

CRAG 

OF 

LOADING 

1 

(UNIFORM OR CONSTANT ) 

ON 

LOADING 

10 ( 

ELLIPTICAL 

C-SUB-P ) 

IS 

INTERFERENCE 

DRAG 

OF 

LOADING 

2 

( LINEAR CHORDWISE ) 

ON 

LOADING 

10 ( 

ELLIPTICAL 

C-SUB-P ) 

IS 

INTERFERENCE 

DRAG 

OF 

LOADING 

3 

( LINEAR SPANWISE ) 

ON 

LOADING 

10 ( 

ELLIPTICAL 

C-SUB-P ) 

IS 

INTERFERENCE 

CRAG 

OF 

LOADING 

4 

( QUADRATIC SPANWISE ) 

ON 

LOADING 

10 ( 

ELLIPTICAL 

C-SUB-P. ) 

IS 

INTERFERENCE 

DRAG 

OF 

LOADING 

5 

(QUADRATIC CHORDWISE ) 

ON 

LOADING 

10 ( 

ELLIPTICAL 

C-SUB-P ) 

IS 

INTERFERENCE 

DRAG 

OF 

LOADING 

6 

(PARAaOLlC CHORDWISE ) 

ON 

LOADING 

10 ( 

ELLIPTICAL 

C-SUB-P ) 

IS 

INTERFERENCE 

DRAG 

OF 

LOADING 

7 

( CUBIC CHORDWISE ) 

ON 

LOADING 

10 ( 

ELLIPTICAL 

C-SUB-P ) 

IS 

interference 

DRAG 

OF 

LOADING 

8 

(SIMILAR TO FLAT WING) 

ON 

LOADING 

10 ( 

ELLIPTICAL 

C-SUB-P ) 

IS 

INTERFERENCE 

DRAG 

OF 

LOADING 

9 

(SQ. ROOT FROM T. E. ) 

ON 

LOADING 

10 ( 

ELLIPTICAL 

C-SUB-P ) 

IS 

interference 

DRAG 

OF 

LOADING 

11 

(LINEAR IN APB.REGION) 

ON 

LOADING 

10 ( 

ELLIPTICAL. 

C-SUB-P ) 

IS 

INTERFERENCE 

CRAG 

OF 

LOADING 

12 

(BODY UPWASH LOADING ) 

ON 

LOADING 

10 ( 

ELLIPTICAL 

C-SUB-P ) 

IS 

INTERFERENCE 

CRAG 

OF 

LOADING 

13 

( nacelle BUOYANCY ) 

ON 

LOADING 

10 ( 

ELLIPTICAL 

C-SUB-P ) 

IS 

INTERFERENCE 

DRAG 

OF 

LOADING 

14 

(NACELLE bUOY(CAMBER) ) 

ON 

LOADING 

10 ( 

ELLIPTICAL 

C-SUB-P ) 

IS 

iNTERFERENCE 

DRAG 

OF 

LOADING 

1? 

(BODY UPWASH (CAMBER)) 

ON 

LOADING 

10 ( 

ELLIPTICAL 

C-SUB-P ) 

IS 

INTERFERENCE 

DRAG 

OF 

LOADING 

16 

( BODY BUOYANCY TERM ) 

ON 

LOADING 

10 ( 

ELLIPTICAL 

C-SUB-P ) 

IS 

INTERFERENCE 

DRAG 

OF 

LOADING 

17 

(BODY BUOY. (CAMBER) ) 

ON 

LOADING 

10 ( 

ELLIPTICAL 

C-SUB-P ) 

IS 


.6429953IE>00 

.10658563E+01 

•25076723E+OO 

.50*>7a32^ET01 

.1^114779E+01 

• U683273E+01 

.159A9953E+01 

.53394344E+00 

.7^7337<»lE+00, 

.51419306E-01* 

•I21076B2E-01 

.371^1^78E-02 

.371^1<i7eE-02 

.12107682E-01 

-.60321758E-03 . 

-•60321758E-03 



"" ’.J . laNG DATA FOR LINEAR IN ARB alEGUOH -LOADING 

.._'96.9r500... 17 LOAD CHECK-CASE 22 SPAN SIA, . MITR f USELAGE-JkND Z TERMS - 
. * SPANillSE DISTRIBUTION OF SECTION DRAG« LiFTj AND PITCHING. MOMENT 




Y 


SECTION 

SECTION 

SECTION 


— 


c 

C 

C 


B/2 .. 

CHORD 

0 

L 

M 


O.OOOQOOO 

193.6617000 

0.0000000 

.0187135 

-.0240441 


.0250000 

177.9445264 

0.0000000 

.0222419 

-.0293964 


.0500000 

172.0073526 

0.0000000 

•0330256 

-.0448299 


,0750000 

166.0701792 

.0297939 

,0616348 

-.0662040 


,1000000 

160.1330000 

.0177053 

.0592769 

-.0860747 


•1250000 

. 154,1951659 

.0144896 

.0569657 - 

-.0859933 


•1500000 

146.25B6941 

.0125877 

•0546954 

-.0862554 


.1750000 

142.3260032 

.0112873 

.0527201 

-.0863849 


•2000000 

136.3933123 

•0106112 

.0504032 

-.0862948 


.2500000 

124«6106675 

.0091111 

.0461476 

-.0866876 


•3000000 

113.9394744 

.0071755 

,0417704 

-.0863995 

_ - 

•3500000 

103,2682613 

.0057944 

•0379634 

-.0873057 


•AOOOOOO 

92,5970682 

.0044758 

.0344417 

-.0888993 


.4750000 

76.6960487 

.0033489 

.0203823 

-.0893197 



.5500000 

63,0912977 

.0022243 

.0233725 

-.0911995 


.6250000 

49,4865467 

.0014684 

.0186231 

-.0944147 


•7000000 

35.8817958 

.0006995 

.0140130 

-.0998602 


.7500000 

30,5922200 

.0004789 

.0105987 

-.0894721 


•6000000 

27.3627760 

.0004990 

.0100896 

-.0963497 


.9000000 

20,9036660 

.0002184 

•0080284 

-.1021017 


•9500000 

17.6744440 

.0003026 

.0077910 

-.1190176 


1.0000000 

14,4450000 

•0000724 

.0031771 

-.0599916 




X 

CP 



c - 

'.036338 

C • .007826 

■ 

.867120 K ■ 

5.926973 

L 

S 


0 

C 

L 

E 


REF 


M 






•920569 

— ■ -.464472 

C 

-.013476 


s 


C 

M 



PROG 


L 

0 





INTERFERENCE 

DRAG 

OF 

LOADING 

1 

(UNIFORM OR CONSTANT 

) 

ON 

LOADING 

n 

(LINEAR 

IN 

ARB.REGZDN ) 

IS 

.23637590E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

2 

( LINEAR CHORDWISE 

) 

ON 

LOADING 

11 

(LINEAR 

IN 

ARB.REGION) 

IS 

.52556546E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

3 

( LINEAR SPANWISE 

) 

ON 

LOADING 

11 

(LINEAR 

IN 

ARB.REGIONl 

IS 

.17.462539E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

4 

( QUADRATIC SPANWISE 

) 

ON 

LOADING 

11 

(I-INEAR 

IN 

ARB.REGION) 

IS 

.12610489E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

5 

(QUADRATIC CHORDWISE 

) 

ON 

LOADING 

11 

(LINEAR 

IN 

ARB.REGION) 

IS 

.83848568E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

6 

(PARABOLIC CHORDWISE 

) 

ON 

LOADING 

11 

(LINEAR 

IN 

ARB.REGION) 

IS - . 

.10234734E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

7 

( CUBIC CHORDWISE 

) 

ON 

LOADING 

11 

(LINEAR 

IN 

ARB.REGION) 

IS 

.68675837E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

8 

(SIMILAR* TO FLAT WING) 

ON 

LOADING 

11 

(LINEAR 

IN 

ARB.REGION) 

IS 

.15157762E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

9 

(SQ. ROOT FROM T. E. 

) 

ON 

LOADING 

11 

(LINEAR 

IN 

ARB. REGION! 

IS 

.12692167E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

10 

( ELLIPTICAL C-SUB-P 

) 

ON 

LOADING 

11 

(LINEAR 

IN 

ARB.REGION)-. 

IS 

. .24741670E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

12 

(BODY UPWASH LOADING 

) 

ON 

LOADING 

11 

(LINEAR 

IN 

ARB.REGION) 

IS 

• 29265031E^-03 

INTERFERENCE 

DRAG 

OF 

LOADING 

13 

( NACELLE BUOYANCY 

) 

ON 

LOADING 

11 

(LINEAR 

IN 

ARB.REGION) 

IS 

^522143416-03 

INTERFERENCE 

DRAG 

OF 

LOADING 

14 

(NACELLE BUQY(CAMBER)) 

ON 

LOADING 

11 

(LINEAR 

IN 

ARB.REGION) 

IS 

.522l4341E?-03 

INTERFERENCE 

DRAG 

OF 

LOADING 

15 

(BODY UPWASH (CAMBER)) 

ON 

LOADING 

11 

(LINEAR 

IN 

ARB.REGION) 

IS 

.29265031E-03 

INTERFERENCE 

DRAG 

OF 

LOADING 

16 

( BODY BUOYANCY TERM 

) 

ON 

LOADING 

11 

(LINEAR 

IN 

ARB.REGION) 

IS 

.33628352E-03 

INTERFERENCE 

DRAG 

OF 

LOADING 

17 

(BODY BUOY. (CAMBER) 

) 

ON 

LOADING 

11 

(LINEAR 

IN 

ARB.REGION) 

IS 

. .33628352£^03 



150 



WING DATA FOR 

BODY UPWASH LOADING LOADING 


. .969-500 .17 LOAD CHECK CASE 

22 SPAN STA. 

WITH FUSELA&E 

AND 1 TERMS..' 

SPANWISE 

DISTRIBUTION OF 

SECTION DRAG# 

LIFT, AND PITCHING MOMENT. 

Y 


SECTION 

SECTION 

SECTION . 

— 


C 

C 

C 

B/2 

CHORD 

. D 

L 

M 

0.0000000 

183.8817000 

0.0000000 

.0199352 

-.0171715 

.0250000 

177.9A<»526^ 

0.0000000 

.0203099 

-.0103712 

.0500000 

172.0073528 

0.0000000 

.0217258 

-.0203907 

.0750000 

166.0701792 

0.0000000 

.0222595 

-.0212893 

.1000000 

160.1330000 

0.0000000 

.0221333 

-.0212975 

.1250000 

159.1951859 

0.0000000 

.0216992 

-.0216256 

•1500000 

196.2586991 

0.0000000 

.0211931 

-.0222990 

.1750000 

192.3260032 

0.0000000 

.0203227 

-.0228787 

•2000000 

136.3933123 

0.0000000 

.0200290 

-.0239821 

•2500000 

129.6106675 

0.0000000 

.0191199 

-.0262680 

.3000000 

113.9399799 

0.0000000 

.0182813 

-.0287738 

•3500000 

103.2682813 

0.0000000 

.0162212 

-.0326650 

•LOOOOOO 

92.5970882 

0.0000000 

.0177127 

-.0366937 

.A750000 

76.6960987 

0.0000000 

.0179989 

-.0958375 

.5500000 

63.0912977 

0.0000000 

.0171522 

-.0580719 

.6250000 

99.9865967 

0.0000000 

.0162157 

-.0829279 

.7000000 

35.8817958 

0.0000000 

.0209207 

-.1379502 

.7500000 

30.5922200 

0.0000000 

•0218173 

. -.1728906 

•8000000 

27.3627760 

0.0000000 

.0220862 

-.1999720 

•9000000 

20.9038880 

0.0000000 

.0201795 

-.2981318 

.9500000 

17.6799990 

0.0000000 

.0173637 

-.2569930 

1.0000000 

19.9950000 

0.0000000 

.0112932 

-.2078505 


■ 

X 

CP 



C ■ .018252 

C - 0.000000 — 

- .689021 

K • 0.000000 

L 

REF 

0 

c 

M 

L 


E 

• .920569 

PROG 

-- ■ .009682 C 

C M 

L 0 

■ .001799 



INTERFERENCE DRAG OF LOADING 1 (UNIFORM OR CONSTANT ) ON LOADING 12 (BODY UPWASH LOADING ) IS 0. 
INTERFERENCE DRAG OF LOADING 2 I LINEAR CHOROWISE ) ON LOADING 12 (BODY UPWASH LOADING ) IS 0. 
INTERFERENCE DRAG OF LOADING 3 ( LINEAR SPANWISE ) ON LOADING 12 (BODY UPWASH LOADING ) IS 0. 
INTERFERENCE DRAG OF LOADING A ( QUADRATIC SPANWISE ) ON LOADING 12 (BODY UPWASH LOAD ING. ). IS- 0. 
INTERFERENCE DRAG OF LOADING 5 (QUADRATIC CHOROWISE ) ON LOADING 12 (BODY UPWASH LOADING ) IS- 0. 
INTERFERENCE DRAG OF LOADING 6 (PARABOLIC CHOROWISE ) ON LOADING 12 (BODY UPWASH LOADING ) IS 0. 
INTERFERENCE DRAG OF LOADING 7 ( CUBIC CHOROWISE ) ON LOADING 12 (BODY UPWASH LOADING ) IS. 0. 
INTERFERENCE DRAG OF LOADING 8 (SIMILAR TO FLAT WING) ON LOADING 12 (BODY UPWASH LOADING ) IS 0. 
INTERFERENCE DRAG OF LOADING 9 (SQ. ROOT FROM T. E. ) ON LOADING 12 (BODY UPWASH LOADING ) IS. CL. 
INTERFERENCE DRAG OF LOADING 10 ( ELLIPTICAL C-SUB-P > ON LOADING 12 I BDDY UPiiASH LQAHIKGl LS. Q. 
INTERFERENCE DRAG OF LOADING 11 (LINEAR IN ARB.REGION) ON LOADING 12 (BODY UPWASH LOADING- ). IS Q« 
INTERFERENCE DRAG OF LOADING 13 ( NACELLE BUOYANCY ) OH LOADING 12 ( BOD.Y UPWASH LOADING ) IS. 0* 
INTERFERENCE DRAG OF LOADING H (NACELLE BUOY (CAMBER ) ) ON LOADING 12 (BODY UPWASH LOADING ) IS 0^ 
INTERFERENCE DRAG OF LOADING IS (BODY UPWASH (CAMBER)) ON LOADING 12 (BODY UPWASH LOADING.) IS 0. 
INTERFERENCE DRAG OF LOADING 16 ( BODY BUOYANCY TERM ) ON LOADING 12 (BODY UPWASH LOADING ) IS 0. 
INTERFERENCE DRAG OF LOADING 17 (BODY BUOY. (CAMBER) ) ON LOADING 12 (BODY iiPWASH LOADING ) IS . -0.- 


WING DATA FOR NACELLE BUOYANCY . LOADING 



.969^500 17 LOAD CHECK CASE 

22 SPAN STA. 

with" FUSELAGE- 

AND 2 TERMS .. 


SPANWISE 

.DISTRIBUTION OF 

SECTION ORAG« 

UETj .ANO EITCHINfi HQMENT . 


Y 

SECTION . 

SECTION. 

SECTION 


— 


C 

c 

C 


B/2 

CHORD 

0 

L 

M 


.. .. 0.0000000 

183.8817000 

0.0000000 

.0001173 . . 

. -.0001540' 


.0250000 

177.9^^526<i 

0.0000000 

•0004694 

. -.0006370 


•O5000Q0 

172.0073528 

0.0000000 

.0009759 - 

-.0013649 


.0750000 

166.0701792 

0.0000000 

.0017408 

-.0024903 


.1000000 

160.1330000 

0.0000000 

.0020751 

-.0030665 


.1250000 

. 15^.1951859 

0.0000000 

.0029497- 

-.0044669 


•1500000. 

148.25869^1 

0.0000000 

.0032910 

-.0051617 


.1750000 

142.3260032 

0.0000000 

.0030770 

-.0062537 


.2000000 

136.3933123 

0.0000000 

.0045904 

-.0076394 


.2500000 

124.6106675 

0.0000000 

.0054555 

-.0098394 


.3000000 

113.9394744 

0.0000000 

.0072213 

-.0145887 


.3500000 

.103.2602813 

0.0000000 

•0088303 

-.0200926 


.AOOOOOO 

92,5970862 

0.0000000 

.0105369 

-.0267138 


.^750000 

76.6960407 

0.0000000 

.0093157 

-.0277860 


.5500000 

. 63.0912977 

0.0000000 

.0096136 

-.0355341 


.6250000 

49.4865467 

0.0000000 

.0092359 

-.0454217 


.7000000 

35.8817958 

0.0000000 

.0081753 

-.0574132 


.7500000 

30.5922200 

0.0000000 

.0043955 

-.0370185 


.6000000 

27.3627760 

0.0000000 

.0003417 

-.0032440 


.9000000 

20.9030660 

0.0000000 

0.0000000 

0.0000000 


.9500000 

17.6744440 

0.0000000 

0.0000000 

0.0000000 


1.0000000 

14.4450000 

0.0000000 

y 

0.0000000 

0.0000000 

c • 

•005585 

C - 0.000000 

A 

CP 

.857603 K 

■ 0.000000 

L 


0 

C 

L 

E 


’ref 


H 




■— — • 

.920569 

-.440087 

r 

C 

M 

-.001935 


PROG 


w 

L 

n 

a 




INTERFERENCE 

DRAG 

QF 

LOADING 

1 

(UNIFORM OR CONSTANT ) 

ON 

LOADING 

13 

( NACELLE 

BUOYANCY 

) 

IS 

0 

INTERFERENCE 

DRAG 

OF 

LOADING 

2 

( LINEAR CHQRDWISE ) 

ON 

LOADING 

13 

( NACELLE 

BUOYANCY 

) 

IS 

0 

INTERFERENCE 

DRAG 

OF 

LOADING 

3 

( LINEAR SPANWISE ) 

ON 

LOADING 

13 

[ NACELLE 

BUOYANCY 

) 

IS 

0 

INTERFERENCE 

DRAG 

OF 

LOADING 

4 

( QUADRATIC SPANWISE ) 

ON 

LOADING 

13 

( NACELLE 

BUOYANCY 


IS 

0 

INTERFERENCE 

DRAG 

QF 

LOADING 

5 

(QUADRATIC CHQRDWISE ) 

ON 

LOADING 

13 

( NACELLE 

BUOYANCY 


IS 

0 

INTERFERENCE 

DRAG 

OF 

LOADING 

6 

(PARABOLIC CHQRDWISE ) 

ON 

LOADING 

13 

( NACELLE 

BUOYANCY 

) 

IS 

0 

INTERFERENCE 

DRAG 

OF 

LOADING 

7 

( CUBIC CHQRDWISE ) 

ON 

LOADING 

13 

( NACELLE 

BUOYANCY 

1 

IS 

0 

INTERFERENCE 

DRAG 

OF 

LOADING 

B 

(SIMILAR TO FLAT WING) 

□N 

LOADING 

13 

( NACELLE 

BUOYANCY 

) 

IS 

0 

INTERFERENCE 

DRAG 

OF 

LOADING 

9 

(SO. ROOT FROM T. E. ) 

ON 

LOADING 

13 

( NACELLE 

BUOYANCY 

) 

IS 

0 

INTERFERENCE 

DRAG 

OF 

LOADING 

10 

{ ELLIPTICAL C-SUB-P ) 

ON 

LOADING 

13 

( NACELLE 

BUOYANCY 

J 

IS 

0 

INTERFERENCE 

DRAG 

OF 

LOADING 

11 

(LINEAR IN ARB. REGION) 

ON 

LOADING 

13 

( NACELLE 

BUOYANCY 

) 

IS 

0 

INTERFERENCE 

DRAG 

QF 

LOADING 

12 

(BODY UPWASH LOADING ) 

ON 

LOADING 

13 

( NACELLE 

BUOYANCY 


IS 

0 

INTERFERENCE 

DRAG 

OF 

LOADING 

14 

(NACELLE BUOY(CAMBER) ) 

ON 

LOADING 

13 

( NACELLE 

BUOYANCY 

) 

IS 

0 

INTERFERENCE 

DRAG 

OF 

LOADING 

15 

(BODY UPWASH (CAMBER)) 

ON 

LOADING 

13 

( NACELLE 

BUOYANCY 

) 

IS 

0 

INTERFERENCE 

DRAG 

OF 

LOADING 

16 

( BODY BUOYANCY TERM ) 

ON 

LOADING 

13 

( NACELLE 

BUOYANCY 

) 

IS 

0 

INTERFERENCE 

DRAG 

OF 

LOADING 

17 

(BODY BUOY. (CAMBER) ) 

ON 

LOADING 

13 

( NACELLE 

BUOYANCY 

) 

IS 

.0 



^ WING DATA FOR N>iCELLE BUQY(CAMBER) LOADING . 

^6f^“500 17 LOAD CHECK CASE 22 SPAN $TA. WITH FUSELAGE AND I TERMS 

SPANWISE DISTRIBUTION OF SECTION DRAG, LIFT^ AND PITCHING MOMENT 


Y 


SECTION 

SECTION 

SECTION 



C 

C 

c 

B/2 

CHORD 

0 

L 

M 

0*0000000 

183.6817000 

0.0000000 

.0002720 

-.0003518 

.0250000 

177.9445264 

0.0000000 

.0004136 

-.0005529 

•0500000 

172.0073528 

0.0000000 

.0009311 

-.0012872 

.0750000 

166.0701792 

.0000244 

.0017408 

-.0024903 

.1000000 

160.1330000 

.0000020 

.0020751 

-.0030665 

.1250000 

154.1951859 

.0000473 

.0029497 

-.0044669 

.1500000 

148.2586941 

.0000281 

.0032910 

-.0051617 

.1750000 

142.3260032 

.0000616 

.0038770 

-.0062537 

.2000000 

136.3933123 

.0001236 

.0045904 

-.0076394 

.2500000 

124.6106675 

.0002436 

.0054555 

-.0098394 

.3000000 

113.9394744 

.0002085 

.0072213 

-.0145887 

.3500000 

103.2682813 

.0001189 

.0088303 

-.0200926 

.4000000 

92.5970882 

.0002700 

.0105369 

-.0267138 

.4750000 

76.6960467 

.0003084 

.0093157 

-.0277860 

.5500000 

63.0912977 

.0002672 

.0096136 

-.0355341 

.6250000 

49.4865467 

.0000543 

.0092359 

-.0454217 

,7000000 

35.8817956 

.0000691 

.0081753 

-.0574132 

.7500000 

30.5922200 

.0000369 

.0043955 

-.0370185 

.8000000 

27.3627760 

.0000009 

.0003417 

-.0032440 

.9000000 

20.9038880 

0.0000000 

0.0000000 

0.0000000 

,9500000 

17.6744440 

0.0000000 

0.0000000 

0.0000000 

1.0000000 

14.4450000 

0.0000000 

0.0000000 

0.0000000 


X 

CP 


C - 

L 

.005585 

C • 

D 

.000128 

L 

.857603 

m 

■ 

4.11279B 

S 

REF 

S 

PROG 

,920569 

C 

M 

C 

L 

-.440007 

C 

M 

0 

-.001935 




INTEP.rfcRcNCE 

DRAG 

OF 

LOADING 

1 

(UNIFORM OR CONSTANT ) 

ON 

LOADING 

14 

(NACELLE 

BUOY(CAMBER) ) 

IS 

.37395446E-?02 

IrtTERFERr-NCE 

DRAG 

OF 

LOADING 

2 

( LINEAR CHORDWISE ) 

ON 

LOADING 

14 

(NACELLE 

auOY(CAMBER) ) 

IS 

.59a21625E-02 

i;4TEP.rERENCE 

CRAG 

OF 

LOADING 

3 

( LINEAR SPANWISE 1 

ON 

LOADING 

14 

(NACELLE 

BUQYCCAMBER) 1 

IS 

.42389670E-02* 

rNTEP' GREI'iCE 

DRAG 

OF 

LOADING 

4 

( QUADRATIC SPANwISE ) 

□N 

LOADING 

14 

(NACELLE 

BUQY(CAMBER) ) 

IS 

.37495071E-02 

:ntcf;^erence 

DRAG 

OF 

LOADING 

5 

(QUADRATIC CHDRDWISE ) 

ON 

LOADING 

14 

(NACELLE 

BUOY(CAMBER) ) 

IS 

.72949422E-02 

[.NTERFERENCE 

DRAG 

OF 

LOADING 

6 

(PAkABDLIC CHDRDWISE ) 

ON 

LOADING 

14 

(NACELLE 

BUQY(CAMBER) ) 

IS 

.17314144E-02 

INTcRTERENCE 

DRAG 

OF 

1 OADING 

7 

( CUBIC CHQRDWISE ) 

ON 

LOADING 

14 

(NACELLE 

BUOY(CAMBER)) 

IS 

.53332648E-02 

U'TERFF.RENCF. 

DRAG 

OF 

LOADING 

8 

(SIMILAR TO FLAT WING) 

ON 

LOADING 

14 

(NACELLE 

BUQY(CAMBER)) 

IS 

.25098526E-02 

INTERrf.RENCE 

DRAG 

OF 

LOADING 

9 

(SQ. ROOT FROM T. E. ) 

ON 

LOADING 

14 

(NACELLE 

BUOY(CAMBER) ) 

IS 

.22607846E-02,-- 

THTERFFRENCF 

DRAG 

.OF 

LOADING 

10 

( ELI IPTICAL C-SUB-P ) 

ON 

LOADING 

14 

(NACELLE 

aUQY(CAMBER) ) 

IS 

.3741B132E-02 

INTERFERENCE 

DRAG 

OF 

LOADING 

11 

(LINEAR IN ARB, REGION) 

ON 

LOADING 

14 

(NACELLE 

BUOY(CAMBER) ) 

IS 

.57341500E-03 

INTERFERENCE 

DRAG 

OF 

LOADING 

12 

(BODY UPWASH LOADING ) 

ON 

LOADING 

14 

(NACELLE 

BUOY(CAMBER) ) 

IS 

.52252367E-04 

INTERFERENCE 

DRAG 

OF 

LOADING 

13 

( NACELLE BUOYANCY ) 

ON 

LOADING 

14 

(NACELLE 

BUOY(CAMBERl) 

IS 

•12027839E-O3 

INTERFERENCE 

DRAG 

OF 

LOADING 

15 

(BODY UPWASH (CAMBER)) 

ON 

LOADING 

14 

(NACELLE 

fiUOY(CAMBER)l 

IS 

.52252367E-04 

INTERFERENCE 

DRAG 

OF 

LOADING 

16 

( BODY BUOYANCY TERM ) 

ON 

LOADING 

14 

(NACELLE 

BUOY(CAHBER) ) 

IS 

.94075333E-05 

INTERFERENCE 

CRAG 

OF 

LOADING 

17 

(BODY BUOY. (CAMBER) ) 

ON 

LOADING 

14 

(NACELLE 

BUOY(CAHBERH. 

-IS 

..94Q75333E-05.- 


J 



WING DATA FOR. BODY UPWASH ICAHatRJ LOADING 

969-500. 17 JLOAD CHECK CASE 22 SPAN STA. . WITH FUSELAGE AND Z lERilS. 

SPANWISE DISTRIBUTION OF SECTION 0RAG» LIFT> AND PITCKIHG MOMENT 


Y 


SECTION 

c 

SECTION 

Q 

. SECTION - 

. C - . 

M 


B/2 

CHORD 

0 

L 


0.0000000 .. 

183.8817000 

0.0000000 

•0165623 

-.0150016. 


•0250000 

177.9^^5264 

0.0000000 

.0173935 

-.0161667 

.■ 

.0500000 

172.0073528 

0.0000000 

•0186505 

-.0177343 


.075.0000 

166.0701792 

.0012257 

.0222595 . 

-.0212843. , 


.. .1000000 

160.1330000 

.0012041 

.0221333. 

-.0212475 

- 

. .1250000 . 

154.1951859 

.0008419 

•0216492 

-.0216256 


.1500000 

14B. 2586941 

.0006261 

.0211931 

-.0222990 


.1750000 

142.3260032 

.0003266 

.0203227 

-.0228787 


.2000000 

.136.3933123 

•0003031 

•0200290 

-.0239821 - 


•250000Q 

124.6106.675 

.0001082 

.0191149 

-.0262688 

. . . i 

.3000000. 

113.9394744 

.0000016 

•0182813 

-.0287738 

- 

•3500000. 

103.2682813 

.0000806 

.0182212 

-.0326650 


•AOOOOOO 

92.5970882 

.0000677 

.0177127 

-.0366937 


.A750000 

76.6960487 

.0000285 . 

.0174484 

-.0458375 

' ■ 1 

.5500000 

63.0912977 

-.0000430 

.0171522 

-.0580714 


,6250000 

49.4865467 

-.0000590 

.0182157 

-.0829274 

1 

•7000000 

35.8817956 

-•0000600 

.0209287 

-.1379502 

1 

.7500000 

30.5922200 

-.0000107 

.0218173 . . 

-.1728406. 


•6000000 

27.3627760 

•0000405 

.0220862 

-.1994720 

1 

•9000000 

20.9036860 

•0000421 

.0201745 

-.2481316 

1 

j 

•9500000 

17.6744440 

•0000266 

.0173637 

-.2569930 


1,0000000 

14.4450000 

-.0000333 

•0112932 

-.2078505 



X 


C • 

L 

.018252 

C - 

D 

.000260 

CP 

L 

•664021 

K - .780685 

E 

c 

REF 

S 

PROG 

.920569 

C 

M 

•»— ■ 
C 

L 

•004682 

C 

M 

0 

.001794 



INTERFERENCE 

DRAG 

OF 

LOADING 

1 

(UNIFORM OR CONSTANT 

) 

ON 

LOADING 

15 

(BODY 

UPWASH 

(CAMBERM 

IS 

.13207657E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

2 

( LINEAR CHCRDWISE 

) 

ON 

LOADING 

15 

(BODY 

UPWASH 

(CAMBER)) 

IS 

.20614524E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

3 

( LINEAR SPANWISE 

) 

ON 

LOADING 

15 

(BODY 

UPWASH 

(CAMBER)) 

IS 

.57260391E-02 

INTERFERENCE 

DRAG 

OF 

LOADING 

4 

( QUADRATIC SPANWISE 

) 

ON 

LOADING 

15 

(BODY 

UPWASH 

(CAMBER)) 

IS 

•22282I78E-02 

INTERFERENCE 

DRAG 

OF 

LOADING 

5 

(QUADRATIC CHOROUISE 

) 

ON 

LOADING 

15 

(BODY 

UPWASH 

(CAMBER) ) 

IS 

.26842756E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

6 

(PARABOLIC CHOROWISE 

) 

ON 

LOADING 

15 

(BODY 

UPWASH 

(CAMBER) ) 

IS 

•23686154E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

7 

( CUBIC CHOROWISE 

) 

ON 

LOADING 

15 

(BODY 

UPWASH 

(CAMBER) ) 

IS 

•31360523E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

8 

(SIMILAR TO FLAT WING) 

ON 

LOADING 

15 

(BODY 

UPWASH 

(CAMBER)) 

IS 

.11730779E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

9 

(SQr ROOT FROM T. E. 

) 

ON 

LOADING 

15 

(BODY 

UPWASH 

(CAMBER)} 

IS 

•i6014873E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

10 

( ELLIPTICAL C-SUB-P 

) 

ON 

LOADING 

15 

(BODY 

UPWASH 

(CAMB£R)) 

IS 

.I4316308E-01 

INTERFERENCE 

DRAG 

OF 

LOADING 

a 

(LINEAR IN ARB.REGION) 

ON 

LOADING 

15 

(BODY 

UPWASH 

(CAMBER) ) 

IS 

.66849194E-03 

intekferencf 

DRAG 

OF 

LOADING 

12 

(BODY UPWASH LOADING 

) 

ON 

LOADING 

15 

(BODY 

UPWASH 

(CAMBER)) 

IS 

.26006707E-03 

I.MCRFERENCF 

DRAG 

OF 

LOADING 

13 

{ NACELLE BUOYANCY 

) 

ON 

LOADING 

15 

(BODY 

UPWASH 

(CAMBER)) 

IS 

•49983912E-04 

INTERFERENCE 

DRAG 

OF 

LOADING 

14 

(NACELLE BUOY(CAMB£R)) 

ON 

LOADING 

15 

(BODY 

UPWASH 

(CAMBER)) 

IS 

.49983912E-04 

If/TCRFERCNCE 

DRAG 

Of 

LOADING 

16 

( BODY BUOYANCY TERM 

) 

ON 

LOADING 

15 

(BODY 

UPWASH 

(CAMBERM 

IS 

-.13606499E-04 

INTERFERENCE 

DRAG 

OF 

LOADING 

17 

(BODY BUOY. (CAMBER) 

) 

ON 

LOADING 

15 

(BODY 

UPWASH 

(CAMBER)) 

IS 

-.13606499E-04 
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WING DATA FOR BODY B.UaYANCY TERH LOADiriG .. 

969-500 17 LOAD CHECK CASE ZZ SPAN STA. WITH FUSELAGE AND 1 TERMS 

SPANWISE DISTRIBUTION OF SECTION DRAG# LIFT# AND PITCHING MOMENT 
Y SECTION SECTION SECTION 

1 . C C C 

B/2 CHORD D L H 

O.OOOOOCO 183.8817000 0.0000000 .0012633 -.0027^^6 

.0250000 177.9^9526^ 0.0000000 .0012696 -.0028101 

.0500000 172.0073528 0.0000000 .0012509 -.0028595 

.0750000 166.0701792 0.0000000 .0012991 -.0029190 . 

.1000000 160.1330000 0.0000000 -.0000900 -.0023109 

.1250000 159.1951859 0.0000000 -.0006373 -.0015937 

.1500000 198.2566991 0.0000000 -.0013829 -.0009396 

.1750000 192.3260032 0.0000000 -.0019972 . 0005587 

.2000000 136.3933123 0.0000000 0026088 . 0017998 

.2500000 129.6106675 0.0000000 -.0095931 ,005292.6 _. 

.3000000 113.9399799 0.0000000 -.0059995 .0087999 

.3500000 103.2682813 0.0000000 -.0071295 .0125372 

.9000000 92.5970802 0.0000000 -.0089617 .0176057 

.9750000 76.6960967 0.0000000 -.0103993 .0282688 

.5500000 63.0912977 0.0000000 -.0112920 .0393597 

.6250000 99.9865967 0.0000000 -.0105717 .0991109 

.7000000 35.8817958 0.0000000 -.0096770 .0695111 

.7500000 30.5922200 0.0000000 -.0095236 .0761393 

.8000000 27.3627760 0.0000000 -.0093318 .0898577 

.9000000 20.9038880 0.0000000 -.0083788 • 1039739 

.9500000 17.6799990 0.0000000 -.0066879 .0999739 

1.0000000 19.9950000 0.0000000 -.0053962 .0989333 

X 

CP 

C » -.005353 C ■ 0.000000 • .687736 K ■ 0.000000 

L D L E 



S C 

REF M 

. .920569 — • -.009838 C 

S C M 

PROG L 0 


-.000975 


INTERFERENCE DRAG OF LOADING 1 ( 
INTERFERENCE DRAG OF LOADING 2 ( 
INTERFERENCE DRAG OF LOADING 3 ( 
INTERFERENCE DRAG OF LOADING 9 ( 
INTERFERENCF. DRAG OF LOADING 5 ( 
INTERFERENCE DRAG OF LOADING 6 ( 
INTERFERENCE DRAG OF LOADING 7 ( 
INTERFERENCE DRAG OF LOADING 8 ( 
INTERFERENCE DRAG OF LOADING 9 ( 
INTERFERENCE DRAG OF LOADING 10 ( 
INTERFERENCE DRAG OF LOADING U < 
INTERFERENCE DRAG OF LOADING 12 ( 
INTERFERENCE DRAG OF LOADING 13 ( 
INTERFERENCE DRAG OF LOADING 19 ( 
INTERFERENCE DRAG OF LOADING 15 ( 
INTERFERENCE DRAG OF LOADING 17 ( 


UNIFORM DR CONSTANT ) ON LOADING 
LINEAR CHORDWISE ) ON LOADING 
LINEAR SPANWISE ) ON LOADING 
QUADRATIC SPANWISE ) ON LOADING 
QUADRATIC CHOROWISE ) ON LOADING 
PARABOLIC CHORDWISE ) ON LOADING 
CUBIC CHORDWISE ) ON LOADING 
SIMILAR TO FLAT WING) ON LOADING 
SQ. ROOT FROM T. E. ) ON LOADING 
ELLIPTICAL C-SUB-P > ON LOADING 
LINEAR IN ARB.fREGION) ON LOADING 
BODY UPWASH LOADING ) ON LOADING 
NACELLE BUOYANCY ) ON LOADING 
nacelle BUOY(CAMBER) ) ON LOADING 
BODY UPWASH (CAMBER)) ON LOADING 
BODY BUOY. (CAMBER) ) ON LOAO.ING 


16 ( BODY BUOYANCY. TERM ) IS 0. 

16 t BODY BUOYANCY TERM ) IS 0. 

16 ( BODY BUOYANCY TERM ) IS 0. 

16 ( BODY BUOYANCY TERM J IS - 0. 

16 ( BODY BUOYANCY TERM ) IS 0. 

16 ( BODY BUOYANCY TERM ) IS Q. 

16 ( BODY BUOYANCY TERM ) IS 0. 

16 ( BODY BUOYANCY TERM ) IS 0. 

16 ( BODY BUOYANCY TERM ) IS Q. 

16 ( BODY BUOYANCY .TERM-. I JS 0. 

16 ( BODY BUaYANCY T.ERM 1. .IS 0. 

16 ( BODY BUOYANCY TERM ) IS 0. “ 

16 ( BODY BUOYANCY TERM.)..1S_ a. . 

16 ( BODY BUOYANCY T£RM. .J IS- 0. . 

16 ( BODY BUOYANCY. TERM IS. C. . 

.16. t. BODY.. CU0YANCY...TERJ1.-1-. IS 0.... 



n 


WING DATA FOR BODY BUOY* (CAKBtRX - LOADING - — — 

_96.9-5QQ - 17 LOAD CHECK CASE 22 SPAN_STAa WITH .FUSELAGE, AND 1 TERNS -- 
SPANWISE DISTRIBUTION OF SECTION ORAGi LIFT,.. AND PITCHING NONENT 


“ 

Y 


SECTION 

SECTION 

SECTION 




C 

C 

C 


B/2 

CHORD 

0 

L 

N 


.. O.OOQOOQO 

103.8817000 

0.0000000 

-.0010249 

-.0001839 


.0290000 

177.94^526^ 

0.0000000 

-.0006688 

-.0003048 


.0900000 

172.0073520 

0.0000000 

-.0002469 . 

-.0009537, 


.0790000 

166.0701792 

•0005866 

.0012441 

-.0029140 


.1000000 

160.1330000 

.0005146 

-.0000400 

-.0023109 


.1290000 

154.1951859 

.0002164 

-.0006373 

-.0015437 


•1900000 

148.2566941 

.0001188 

-.0013029 

-.0004346 


.1790000 

142.3260032 

.0001143 

-.0019972 

.0005587 


.2000000 

136.3933123 

.0001008 

-.0026088 

.0017498 


.2500000 

124.6106675 

.0000502 

-.0045431 

.0052926 


•3000000 

113.9394744 

.0000442 

-.0059995 

.0087494 


.3500000 

.103.2662813 

.0000425 

-.0071245 

.0125372 


•^000000 

92.5970682 

.0000489 

-.0084617 

.0176057 


.^750000 

76.6960487 

.0000450 

-.0103943 

.0282688 


.5500000 

63.0912977 

.0000269 

-.0112420 

.0393547 


.6250000 

49.4865467 

.0000108 

-.0105717 

.049U04 


•7000000 

35.8817950 

-.0000120 

-.0096770 

•0645111 


.7500000 

30.5922200 

.0000004 

-.0095236 

.0761343 


.8000000 

27.3627760 

•0000162 

-.0093318 

.0848577 


,9000000 

20.9038880 

.0000176 

-.0083788 

.1034734 


.9500000 

17.6744440 

.0000120 

-.0066879 

.0994734 


1.0000000 

14.4450000 

.0000064 

X 

-.0053462 

.0989333 

c • 

«. 005353 

C a .000110 

CP 

m 

.687736 K ■ 

3.845320 

L 


0 

c 

L 

E 


REF 


M 




; 

.920569 

— ■ -.004838 

r 

C 

-.000475 


PROG 


L 

n 

0 




L/i 


INTERFERENCE 

DRAG 

OF 

LOADING 

1 

(UNIFORM OR CONSTANT ) 

ON 

LOADING 

17 

(BODY 

BUQY< 

INTERFERENCE 

DRAG 

OF 

LOADING 

2 

( LINEAR CHORDUISE ) 

ON 

LOADING 

17 

(BODY 

auoY< 

INTERFERENCE 

DRAG 

OF 

LOADING 

3 

( LINEAR SPANUISE ) 

ON 

LOADING 

17 

(BODY 

BUOY. 

INTERFERENCE 

DRAG 

OF 

LOADING 

4 

( QUADRATIC SPANWISE ) 

ON 

LOADING 

17 

ifioar 

BUOY-. 

INTERFERENCE 

DRAG 

OF 

LOADING 

5 

(QUADRATIC CHORDWISE ) 

ON 

LOADING' 

17 

(BODY 

BUOY- 

INTERFERENCE 

DRAG 

OF 

LOADING 

6 

(PARABOLIC CHORDWISE ) 

ON 

LOADING 

17 

(BODY 

BUOY, 

INTERFERENCE 

DRAG 

OF 

LOADING 

7 

( CUBIC CHORDWISE ) 

ON 

LOADING 

17 

(BODY 

BUOY, 

INTERFERENCE 

DRAG 

OF 

LOADING 

6 

(SIMILAR TO FLAT WING) 

ON 

LOADING 

17 

(BODY 

BUOY, 

INTERFERENCE 

DRAG 

OF 

LOADING 

9 

(SQ. ROOT FROM T. E. ) 

ON 

LOADING 

17 

(BODY 

BUOY- 

INTERFERENCE 

DRAG 

OF 

LOADING 

10 

( ELLIPTICAL C-SUB-P ) 

ON 

LOADING 

17 

LBQDY 

BUOY- 

INTERFERENCE 

DRAG 

OF 

LOADING 

11 

(LINEAR IN ARB. REGION) 

ON 

LOADING 

17 

(BODY 

BUOY- 

interference 

DRAG 

OF 

LOADING 

12 

(BODY UPWASH LOADING ) 

ON 

LOADING 

17 

(BODY 

BUOY, 

INTERFERENCE 

DRAG 

OF 

LOADING 

13 

( NACELLE BUOYANCY ) 

ON 

LOADING 

17 

(BODY 

auoY- 

INTERFERENCE 

DRAG 

OF 

LOADING 

14 

(NACELLE BUQY(CAMBER)) 

ON- 

LOADING 

iZ 

(aODY 

BUOYi 

INTERFERENCE 

DRAG 

OF 

LOADING 

15 

(BODY UPWASH (CAMBER)) 

ON 

LOADING 

17 

(BODY 

BUOY, 

INTERFERENCE 

DRAG 

OF 

LOADING 

16 

( BODY BUOYANCY TERM ) 

ON 

LOADING 

17 

(BODY 

BUOY, 


tCAHBERX I IS -•26A18061E-02 

(CAMBERi ).IS -.16A098^AE-02 

UAMBERJ ) ^IS -.2aS234A9E-02* 

CANBER 1 ..J_IS -..23857417E-02. 

ICANBER) X IS - ^128955^6E-02 

. ILAHBERX L..XS - .-.602S7578E-02- 

ICANBER) ) IS -!-*370A5677E-03 

ICANBER) ) IS -- -^.23^57<i2aE^D2 

ICANBER) ) IS . -..3A717632ET02 , 

ICANBER) .J..ZS . -*2B5a3267E-02.. 

(CANBERJ i -IS .. .319267I9E-03 

ICANBERi. L IS - «;-.*57aa6323£-0^ 

ICANBERl X IS . .IBdBSad&E-Oa 

(CANBERl 1 IS - «16865S86E^05 

(CANBERJ I IS- - r^5ZBB6323E^0V 

ICANBER) X-IS .11019121E^0S- 


156 


FORCE COEFFICIENTS OF COMPONENT AND INTERFERENCE LOADINGS 
969-50C 17 LOAD CHECK CASE 22 SPAN STA. WITH FUSELAGE AND Z TERNS 

GROSS WING AREA • 10752. 0A31A1 SREF/SPRQG • ‘ .920569 


CL 1 - 

.938399 

FOR 

UNIFORM OR CONSTANT 

LOADING 

Cl 2 ■ 

•908181 

FOR 

LINEAR CHOROWISE 

LOADING 

CL 3 ■ 

1.020A16 

FOR 

LINEAR SPANWI5E 

LOADING 

CL A « 

1.033028 

FOR 

QUADRATIC SPANWISE 

LOADING 

CL 5 • 

.9171A9 

FOR 

QUADRATIC CHORDUISE 

LOADING 

Cl 6 - 

.917731 

FDR 

PARABOLIC CHOROWISE 

LOADING 

CL 7 « 

•9A1350 

FOR 

CUBIC CHOROWISE 

LOADING 

CL 8 ■ 

.933996 

FOR 

SIMILAR TO FLAT WING 

LOADING 

CL 9 ■ 

.986059 

FOR 

SQ. ROOT FROM T. E. 

LOADING 

CLIO » 

.91959A 

FDR 

ELLIPTICAL C-SUB-P 

LOADING 

CLll ■ 

•036338 

FOR 

LINEAR IN ARB.REGION 

LOADING 

CL12 ■ 

.018252 

FOR 

BODY UPWASH LOADING 

LOADING 

CL13 « 

.005585 

FOR 

NACELLE BUOYANCY 

LOADING 

CLIA ■ 

.005585 

FOR 

NACELLE BUOY(CAMBER) 

LOADING 

CL15 • 

.016252 

FOR 

BODY UPWASH ICAMBER) 

LOADING 

CL16 - 

-.005353 

FOR 

BODY BUOYANCY TERM 

LOADING 

CL17 ■ 

-.005353 

FOR 

BODY BUOY. (CAMBER) 

LOADING 


C-M-0 1 » 

.019612 


C-M-0 2 ■ 

-.056583 


C-M-0 3 " 

-.1A7A57 


C-M-0 A ■ 

-.282881 


C-M-0 5 - 

-.115619 


C-M-0 6 • 

.171901 


C-M-0 7 ■ 

-.039700 


C-M-0 8 • 

.111685 


C-M-Q 9 ■ 

.17570A 


C-M-010 • 

•05610A 


C-M-Oll - 

-.013A76 


C-M-012 ■ 

.00179A 


C-M-013 ■ 

-.001935 


C-M-OIA ■ 

-.001935 


C-M-015 ■ 

.00179A 


C-M-D16 ■ 

-.000A75 


C-M-017 - 

-.OOOA75 


CD 1 1/(CL 

1)(CL I) » 

.73A870 

CD 2 2/(CL 

2)(CL 2) • 

1.598735 

CD 3 3/(CL 

3MCL 3) - 

.771391 

CD A A/(CL 

AKCL A) ■ 

1.2995AA 

CD 5 5/(CL 

5MCL 5) • 

2.905185 

CD 6 6/(CL 

6)(CL 6) > 

2.25A638 

CD 7 7/(CL 

7)(CL 7) • 

1.65.A782 

CC 8 8/(CL 

6) (CL 8) > 

•688888 

CC 9 9/(CL 

9)(CL 9) - 

.955578 

CD1010/(CL10)(CL10) « 

.833103 

CD1111/(CL11)(CL11) • 

5.926973 

CD12I2/(CL12) (CL12) - 

0.000000 

C01313/(CL13MCL13) • 

0.000000 

CD1A1A/(CLIA)(CL1A) • 

A. 112790 

CD1515/(CL15MCL15) ■ 

.780685 

CD1616/(CL16)(CL16) • 

0.000000 

CD1717/(CL17MCL17) • 

3.0A532O 



CCD 

1 ^.♦CD 2 

X)/(Cl 

X)(CL 2) 

a 

• X. 955786 

(CO 

1 3+C.O 3 

12/(CL 

IMCL 3) 

a 

1.030862 

(CD. 

1 .^+C0. ** 

X)/(CL 

X)(CL 

a 

• 85666.6 

(CD 

1 5+CO 5 

II/(Ct 

X)(Cl 5) 

a 

2.29799<» 

iXD 

.L.6+CD .6. 

X)/(CL 

XXCL 6) 

m 

2.0685.73 

(CD 

1 7+CO 7 

1)/(CL 

1)(CL 7) 

m 

2.^79876 

(CD 

1 8+CO 8 

X)/(CL 

l)(CL 6) 

a 

X. 38066^ 

(CD 

1 9+CD 9 

X»/(CL 

X)(CL 9) 

a 

1.5575^^ 

(CD 

IIO+CDIO 

XJ/(CL 

X)(CLXO) 

a 

1.54527<f 

(CD 

Ul+CDll 

l)/(CL 

XHCLXX) 

• 

2.0981'r9 

(CO 

IX2+C012 

1»/(CL 

XHCLX2) 

a 

.703^^0 

(CD 

113+CDI3 

ii/(a 

XMCLI3) 

a 

.74222^ 

(CD 

11^+CD1<» 

X1/(CL 

XMCLX4) 

a 

1.455772 

(CD 

115+CD15 

X)/(CL 

XHCL15) 

a 

1.474581 

(CO 

U6+CD16 

X)/(CL 

X)(C116) 

• 

.242672 

(CD 

117+CDX7 

X)/(CL 

X)(CL17) 

a 

.768576 

(CD 

2 3+CD 3 

2)/(CL 

2)(CL 3) 

a 

.916458 

(CD 

2 ^+C0 ^ 

2)/(CL 

2HCL 

a 

.486254 

(CD 

2 5+CD 5 

2)/(CL 

2)(CL 5) 

a 

4.176316 

(CO 

2 6+CD 6 

2)/<CL 

2) (CL 6) 

a 

3.202490 

(CD 

2 7+CD 7 

2)/(CL 

2)(CL 7) 

• 

4.517035 

(CD 

2 0+CD 6 

2)/(CL 

2MCL 6 ) 

a 

1.744246 

(CD 

2 9+CO 9 

2i/(CL 

2MCL 9) 

• 

2.109941 

(CD 

2X0+CDX0 

2)/(CL 

2MCLX0) 

a 

2.141035 

(CO 

2X1+CDXX 

2)/(CL 

2) (CLXl) 

a 

4.106713 

(CO 

2X2+CDX2 

2)/(CL 

2MCLX2) 

a 

.718483 

(CO 

2X3+CDX3 

2J/(CL 

2)(CL13) 

• 

.932539 

(CD 

2X^+C0X^ 

2I/(CL 

2MCLXA) 

a 

2.111904 

(CO 

2X5+CDX5 

2)/tCL 

2)(CLX5) 

a 

1.962127 

(CD 

2X6+CDX6 

2)/(CL 

2)(CLX6) 

a 

-.734540 

(CD 

217+CDX7 

2)/(CL 

2MCLX7) 

a 

-.397008 

(CO 

3 4+CO 4 

3I/(CL 

3KCL 

a 

1.626574 

(CD 

3 5+CD 5 

3)/(CL 

3MCL 5) 

a 

.758597 

(CD 

3 6+CD 6 

3)/(CL 

3)(CL 6) 

a 

.481282 

(CD 

3 7+CD 7 

3)/(Ci 

3)(Cl 7) 

a 

.522459 

(CO 

3 8+CD 0 

3)/(CL 

3)(CL 8) 

a 

•885007 

(CD 

3 9+CD 9 

3W(CL 

3MCL 9) 

a 

.720350 

(CD 

3X0+CDX0 

3)/(CL 

3MCLX0) 

a 

.923541 


(CD 

31X+CDX1 

3)/(CL 

3)(CLU) ■ 

1.087002 

(CD 

312+CD12 

3J/(CL 

3MCLX2J • 

.560665 

(CD 

313+CD13 

3)/(CL 

3MCL13) - 

1.054161 

(CO 

314+CDX4 

3)/(CL 

3)(CL14) ■ 

1.797993 

(CD 

315+CDX5 

3)y(CL 

3J(CLX3) a 

.068134 

(CD 

316+CDX6 

3>/(CL 

3)(CL16) - 

1.043194 

(CO 

3X7+CD17 

3)/(CL 

3)ICLX7) ■ 

1.570063 

(CD 

4 5+CO 5 

4)/(CL 

4)(CL 5) • 

.234655 

(CD 

4 6+CD 6 

4)/(CL 

4MCL 6) - 

-.054440 

(CD 

4 7+CD 7 

4)/(CL 

4)(CL 7) • 

-.022009 

(CD 

4 8+CD 8 

4)/(CL 

4MCL 8) - 

.683763 

(CO 

4 9+CD 9 

4)/(CL 

4J(CL 9) ■ 

.352524 

(CO 

4X0+CD10 

4)/(CL 

4)(CL10) - 

.612361 

(CO 

4XI+CD1X 

4)/(CL 

4MCLX1* • 

.672512 

(CD 

412+CD12 

4)/(CL 

4MCL12) - 

.540205 

(CO 

.413+CD13 

4)/(CL 

4)(CLX3) • 

.985951 

(CD 

4X4+CDX4 

4)/(CL 

4)(CLX4) « 

1.635863 

(CD 

4X5+C0X5 

4)/(CL 

4nCLX5> • 

•666304 

(CD 

416+CDX6 

4)/(CL 

4MCLX6) • 

1.240766 

(CD 

417+C0X7 

4)/(CL 

4)(CLX7) • 

1.680190 


— I 


{CD 5 6*C0 6 5»/(Cl,. 5KCl..<!}..? .. .'•tOfimZ 

ICD__5_7*C0 7_5)/.(CL 5(.(C1-7J - 6.3Ua82 . 

(CD 5 8+CD 8 J)/(Cl SM.Ct 81 • 2.0U.9i^ 

(CD 5 9*CD 9 5>/(Cl^HCl 9). • . 2.503659 

(CO 530+CDlP 5>/(CL 5HCU0J • 2c559698 

(CO 5U*C0U-5l/(Ct SKCiXl) • 5.060975. 

(CD 512+C012 5I/(.C.(.. 5KCU2) • .720270 

_!ce 5aitaoi3_5iaii-5.J tcuii. x,.09i.79e- 

(CO 516*CD1.4.5j,/(C.l. 5><CU9> * . 2.515958 

(CD 515+CD15 5»/(CJ, 5)(CI.15) ■ 2.323820 

(CD 516.C016 5»/(Cl 5)(C|,16> • -1.598270 

(CD 517+CD17 5)/(Cl _5(.(£(,171 • . -1.860929 

(CD 6 7+CD 7 6i/(CL JHCU 7» • ,5.1065_23 

(CD 6 8+Cb 8_6W('CL 6HCL 81 •, . iiPAO^'iS 

(CO 6 9+CO' 9 t.l/(Ct 6KC1, 91 • 2,715592 

(CO 610+C0K) 6"i/(CL 6KCL101 • 2, .331005 

(CD 611tC011 6)/(Ci 61(CLlli • 2.189628 

(CD 612+C012 6)/(CL 6KCL12I • . 999892 

(CO 613+C0i3 6)/(Cl 6)(C(,13) • -.190363 

(CIL614+CD19 .6J/(fl, 6.HCU.6.1 • . .. ,1.'97951 

(CD 615+C0'l5 61/(Cl 61(C1151 • 2.363973 

(CD 616+C0i6 61/(a 6KCL161 • -.999868 

(CD 617+CD17 61/(Cl 6KCL171 • .727303 

(CO 7 8+CO 8 71/(CL 7KCL 81 ■ 2.298296 

(CD 7 9+CD 9 71/(CL 71 (CL 91 « 2.990951 

(CD 710+CDIO 7)/(C(, 7KCU0I. * .. 2..78739Q 

(CD 71l+(:Dli 71/(CL 7I1CU11 • 5.991509 

(CD 712+C012 71/(CL 7KCL121 • ,893316 

'(CO 713»C013 7)/(CL 7KCU31 • . .592912 


(CO 719+CD19 71/(CL 7KCH91 • 1.557370 

(CD 715+C015 7I/(CL 7KCL15) • 2.668586 

(CO 716+C016 71/(CL 7KCL161 • -1.753682 

(CD 717+CD17 71/lCL 7K.CL171 • -1.680166 

(CD 8 9*C0 9 8I/(CL 8KCL 91 • 1.570087 

(CD 810+CD10 8)/(Cl. 8KCU01 • 1.967297 

(CO 811+CDll 81/(Cl 8KCL111 • 1.665571 

(CO 612*C012 8)/(CL 8XCL12) • .759155 

(CD 813*C013 8l/(Cl. 8KCU31 • .569739 

(CO B19+C019 81/(Ct BKCL19I • 1.095905 

(CD 815KD15 81/(C(. 8KCL151 • 1.992296 

(CO 816K016 ei/(CL 8XCL16) • .326039 

(CD 817+CD17 81/(CL 8XCU71 • .795207 

(CD 910+CD10 91/(CL 9XCL10I • 1.709106 

(CO 911+CDll 91/(Ct 9XCU11 • 1.723090 

(CO 912tCD12 91/(Ct 9XCL121 • .799197 

(CD 913+CD13 9)/(CL 9XCL131 • .378706 , 

(CO 919+C019 9)/(Cl 9XCL191 • .789239 

(CO 915+CD15 9)/(CL 9XCL151 « 1.689095 

(CD 916+CD16 9)/(CL 9XCL161 ■ .159638 

(CD 917+C017 91/(CL 9XCL171 • .817356 

(C01011tCDlllO)/(CLlQXCLlU » 2.279159 

(CD1012+CD12101/(CUOXCL12I • .721379 

(CD1013+CD13101/(CL10XCL13l •. .723195 ’ 

(C01019+C019101/(CL10XCU9) • 1.951776 

(CD1015+CD15101/(CL10XCL151 » 1.579337 

(C01016fC01610)/(CL10XCL16) « .122538 

lC0a017+CD171O)/(£L10XCU7l • ..662552 . 

(CD1112+C012111/(CU1XCU2) » .991297 

(C01113*CO13ll)/(CLUXCL13) • 2.572882. 



op 


(CDm^+CDl.^ll)/(CLll)(CLl<») 

. (CP1U5+CD1>X1)/(CLUMCL15| . 

(C01116^CD1611)/(CLll)(CL16) 
... . ,l£0m7>C017ll)/(CUlHCU7) 

(CD^^13tCDl312>/jCLl^) (CU3) 
(CP121^+CD1A12)/(C112)«CL1^) 
(C01215+CD1512)/(CL12MCL15) 
<C0X216+CD1^12)/(CU2MCL16) 
(C01217KD1712)/(CL12)CCL17> 

(C0131^+CD1^13)/ICLI3MCL1<») 

(C01315+CD1513)/(CL13MCL15) 

_ (CD13X6+CD1613)/(CL13MCL16) 

(CDI317+CD1713)/(CL13) ICL17) 
<CD1^15+C01514»/(CH^)CCL15) 
(CD1^16+CD161^)/(CU^MCL16) 
(CDX<rl7+C0171^>/(CLl^)(CL17) 
(CD15I6^CD16I5)/(CL15) (CLI6) 
(CD15X7*CDX7X5)/(Ctl5) (CL17) 
(CD1617+CD17X6)/(CL16) (CL17) 


CD WING-LIFT-ON-NACELLES 1 
CD WING-LIFT-PN-NACELLES 2 
CD WING-LIFT-ON-NACELLES 3 
CD WING-LIFT-ON-NACELLES 
CD WING-LIFT-GN-NACELLES 5 
CD WING-LIFT-ON-NACELLES 6 
CD WING-LIFT-ON-NACELLES 7 
CD WING-LIFT-ON-NACELLES 8 
CD WING-LIFT-ON-NACELLES 9 
CD WING-LIFT-ON-NACELLES 10 
CD WING-LIFT-ON-NACELLES 11 
CD WING-LIFT-ON-NACELLES 12 
CD WING-LIFT-QN-NACELLES 13 
CD WING-LIFT-ON-NACELLES 14 
CD WING-LIFT-ON-NACELLES 15 
CD WING-LIFT-ON-NACELLES 16 
CO WING-LIFT-ON-NACELLES 17 


5.398406 

1.750728 

-1.720767 

-3.370056.. 

0.000000 

.512617 

.780685 

0.000000 

.592467 

4.112798 

.490363 

0.000000 

-.056414 

1.002980 

-.314674 

-.371088 

.139263 

.731729 

3.645320 


.002214 

.002290 

.002365 

.001882 

.001639 

.002983 

.002105 

•001814 

.002427 

.002254 

-.000199 

.000037 

0.000000 

-.000027 

.000037 

0.000000 

-.000022 
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.... .1DDT_1£AH5 . _ . . . . - 

'Z ... T C-L„iZ -r”*06w^ £-0 ■ .QOOOOl CrJl _« _ 003.9 5B XF .■ *.7ZZZAt JUJUU^* a».OQOa. ,OaU)--- 

moment incrLiehts ” ri* .. .Zl~7*T.’T'Tr * 

DOE TO BODY .CARRY-OVER OF WING LIFT..... . . „ .. 



TYPE oiF..' 

C 

C ." 

C 

H . 



. . 

X 

. UINfi.J.lE.T.LQADJJ4G 

L 

D .. 

0 



* 

1 

UNIFORN QR CONSTANT 

•118066 

•010216 

•032205 

1 


' 

2 

LINEAR CHORDWISE 

.165429 

•014306 

•006463 

2 


. 

3 

LINEAR SPAHUIiE 

•036359 

•003319 

.006244 

3 



4 

QUADRATIC SPANWISE 

.010797 

.000934 

•001281 

4 




_QU.AJD8AUC .CMOEOWiSE. 

•207606 

.017928 

-.016465 

5.. 


. 

6 

PARABOLIC CHORDWISE 

•236510 

•020660 

•060642 

6 



7 

CUBIC CHORDWISE 

.271410 

.023470 

-.003052 

7 



6 

SINUAR TO FLAT WING 

•120023 

•010382 

.*049734 

a 



9 

S9» ROOT FRON T. E. 

_.161934 

•014016 

• 062718 

9 



10 

ELLIPTICAL C-5UB-P 

•126894 

•011153 

•035309 

10 



11 . 

LIHEAR IN AR8.REGI0N 

.003426 

.000294 

,-.001259 

11 




12 

BODY UPWASH LOADING 

•003074 

•000266 

•001050 

12 



13 

NACELLE BUOYANCY 

.000066 

•000007 

-.000035 

13 



14 

NACELLE BUOY(CANBER) 

.000053 

.000005 

-.000022 

14 



15 

BODY UPWASH (CAMBER) 

•002659 

•000230 

•000820 

15 



16 

BODY BUOYANCY TERN 

•000182 

•000016 

-.000350 

16 



17. . 

BODY BUOY. (CANBER) 

-.000069 

-.000007 

-.000295 

17 


. 


• f. IfW^CiV. 13 i^uvwr%ff VVWWVW7 VWWVWWI « V W.v^ ^ .^... 

OELTAT >. .^422 SEC.j T .- 20B2.401 SEC. 

RESTART DATA PUNCHED^ DECK IHAGE FOLLOWS. ' 


969.-500 17 LOAD CHECK CASE 22 SPAN STA. 


21 20 .12 ^1 20 

31 29 27 2^ 20 

7 8 9 10 XI 

.1191439.99626IE^01 
•1620676Q06052E401 
.l32674^77iei6E*01 
.358083BJL54972E-O2 
-f355^167929359E-02 
..41995599X1423Ef0Q 
il3620139A9950E*01 
fX096352327210E-01 
t32674265099A6E-02 
.1^78019.7^783>E+O1 
•^6199A36X17.36E400 
•37104439613966-01 
•i4e84ie085144E-0i 


25 11 21 19 17 

16 13 10 9 6 

16 17 14 13 15 

.153.4397023106E401 
•16399486974816401 
.12275676169366401 
•70233678550276-02 

•1534397023106E401 

.32022996552326401 

.17394111864326401 

.43541541692376-02 

.17767867306306-02 

.1772485513297E4Q1 

.77647077858226400 

•96129655074666-02 

••52457282079676-02 


WITH FUSELAGE AND 
22 46 45 43 42 

6 6 5 5 1 

12 

.9087199921286E400 

•201662488266IE401 

•6566312236193E-01 

•2324970154520E-01 

.2427771011671E401 

.2457158862649E401 

•1646Q70902093E401 

.9861148813370E-02 

.9087199921286E400 

•6535566609634E400 

•6672366652443E400 

•5530296196860E-02 

.7899126215912E-02 


Z TERNS RESTART 
40 39 37 35 34 

2 3 4 5 6 

.7644823748055E400 
.1113978786573E401 
.1109113ae5135E-0l 
-•1122202aB3347£-02 
•78184146270686400 
•3554950491973E401 
•1247628099813E400 
•2994061940195E-01 
. 78184146270686400 
•4149047863636E400 
.79778463448396400 
.94325607562866-02 
•76448237480556400 


.*41995595Ut4236400 

-.4751175313797E-01 
.53551548766626400 
._.6.6.B8C7P7.327.43E-.Q2 
....« 182067^006052.6401 
. ..44992473.W492E401 

208453^92797464.01 
...514786122027.5.6-02 
.84107227278206-02 
-j 4 7511.75 313797ErQl 
•16163715806986401 


.17724855132976401 

-.19774479361206-01 

.23239684719686-01 

•11566387159586-02 

•32022990552326401 

•31520016245286401 

•19634906006676401 

•11863360456076-01 

•16399488974816401 

.31520016245266401 

•22622442054106401 


.2553297933167E401 .704667712912Q£4iDQ 

• 60732183854.436400 .33Q5673019399E40Q 

.95151584063776-02. . 5236389.92986.7Ei-0i 

-.635706510667,46-02 -..85533054a2407£r02 . 

• 6535586609634:E400. ,.20466271291206400 

• 5016563756293E40I. .15865385977736401 . 

.18595193652646400 . 1109931845477E-01 . 

• 35809933089256-01 .72235984299446-02 

• 245715686264.96401 .41490478636366400 

.34961831386056401 4Q6114.4276037E401 

•18109691264806401 .67220669878166-01 



o^ 

o 


TEA253, 17 LOADING VERSION OF OCTOBER 30# 1975. 


OPTIMUM COMBINATION OF 17 WING LOADINGS 


_9_6^-_50.Q_„17 _L 






N UMBE R OF PLANFORM BREAKP OINT S « 9.0 

NUMBER OF SEMISPAN ELEMENTS ■ <f0.0 

NUMBER OF SPAN STATIONS FOR CAMBER SURFACE ■ 22.0 

SPAN STAT ION FOR PA RA BOLI C A PEX ■ -0.0 


PRINT FLAG ■ 2.0 

smoothing FLAG ■ 1.0 

RESTART. .f-lA. G « IJI 


BASIC MACH NUMBER « 2.7000 DESIGN C-L - .1000 

lOo.AlC Q NJliMBiR_JLF_XQAPiii^_- -I Tt QQ.QQ 

PITCHING MOMENT CENTER AT 1B7.0000 NUMBER OF CAMBER QRuINATES • 12.0000 

REFERENCE AREA ■ 9890.0000 NUMBER OF POINTS OEPINING ARBITRARY REGION ■ 2.0000 

C-M-O CONSTRAINT ■ . QlQQ FUSEL AG P At PHA » Owfli*!! 

SPAN STATION FOR SIDE-OF-BODY ■ <t.9688 NUMBER OF BODY CAMBER ORDINATES ■ 19.0000 


NUMB ER OF 


BODY BUOYANCY TABLES ■ 0.0 21.0 

BODY UPWASH LOADING TABLE • 0.0 0.0 

NACtLLE BUOYANC Y LDAu ING TABLES ■ Q.Q O.Q 






WING UPPER SURFACE LIMITING 
WING THICKNESS 

PRESSURES « 
PRESSURES ■ 

2.S 2.0 

-21.0 0.0 


CAMBER SURFACE OPTION FLAGS ■ 

1.0 1.0 

1.0 

3.0 






CONSTRAINTS ARE APPLIED ON ORDINATE 
CONSTRAINT LOCATIONS 


I 

X(I) 

Y( I) 

zm 



1 

130^850000 

A.9d8600 

-^fQ7oQjlfl 




2 1B9. 000000 ^.968800 -10.160u00 

3 2^3.390000 ^.968800 -1<». 110000 

A__ 189.Q0Q00 0 0t02?000 


PLANFORM DEFINITION 



X 

(LEADING EDGE> 

Y 

CHORD 

X 

(TRAILING EDGE) 


1 

59.999300 

0.000000 

163.881700 

243.881000 

♦ 

2 

77.328000 

4.068800 

166.070000 

243.390000 


3 

83.104000 

6.625000 

_ 160.13300H 

_243.23700G 



93.165000 

9.510000 

149.790000 

242.O550U0 


5 

116.960000 

16.333000 

125.350000 

242.33000O 


6 

166.980000 

31.250000 

77.^95000 

246.275000. 


7 

225.810000 

47.544000 

32.661000 

258.491CC0 


e 

225.810000 

47. "545000 

32.68X000 

258.4910U0 


9 

258.210000 

66.25JOOO 

14^445000 

^72.655000 




VALUES OF SEHISFAN lOCATIOS AT WHICH WING CAMBER SURFACE WILL BE CALCULATED 


(MIDOi) l .QOQQ ZjmSl 3.QQOQ ^.QQOO S,QQQQ 6.Q0D0 T.QQuo' B.OQQQ IP.QQOQ 

12.0000 14.0000 16.0000 19.0000 22.000U 2B.O0U0 26.0000 30.0000 32.0000 36.0000 

38.0000 40.0000 


WING GRID SYSTEM PUTS SIOE-OF-FUSELAGE AT Y* 4.14063 AT EDGE OF ELEMENT ROW* 3 

_S^AN STATION_ DF M DINATE CQNS TRAiNT - i IS CHANGED FROM 4^968.afL T.Q 4.96675 

SPAN STATION OF ORDINATE CONSTRAINT 2 IS CHANGED FROM 4.96680 TO 4.96875 

~~S p’aIT^ S T at i b N ~0F~0 R^ NAT^ con S T R AI NT 3 Y s changed FR 0 M 4T9668O TO 4.96875 


_i, 0 A.P I N G 1 FOR THIS CA SE I S^J^NJ Ft^R (LOADING 1 IN TMi LQAillNG DEFINITIONS) 

LOADING 2 FOR THIS CASE IS LINEAR CMORDWISE (LOADING 2 IN THE 

LOADING 3 for THIS CA^E IS LINFAR SPANWISE (LOADING 3 IN THE 

-JJLADIMiS 4 FDR THIS CASE IS ■QaA.ORAllC. ■jPAHILISE lLQAXLLJi^l 4 I N TH E 


LOADING 
LOADING 
L OADIN G 
LOADING 
LOADING 
LOADI NG I Q 
LOADING 11 
LOADING 12 
L.OA^: 
LOADING 14 
LOADING 15 


FOR THIS Case is quadratic chordwise 
FOR THIS CASE IS PARABOLIC CHOROWISt 
_FOR._I H15- CASE IS CUBTC CHQRDWISE 


(LOADING 5 IN THE 
(LOADING 6 IN THE 


LOADING DEFINITIONS) 
LOADING DEFINITIONS) 


FOR THIS CASE IS SIMILAR TO FLAT WING (LOADING 
for this CASE IS SO. ROOT FROM T. F, 

FOR TH IS C AS F__T_5 E L U P II CAL_C -SUB- P 


LOADING DEFINITIONS) 
LOADING DEFINITIONS) 
JjUD ING DE FINITIONS) 


8 IN THE 
(LOADING 9 IN THE 
i LOAD-lNiL-liL _IiL JHF 

FOR THIS CASE IS LINFAR IN ARP. REGION (LOADING ll IN THE 

FOR THIS Case is body UPWASH loading (LOADING 16 IN THE 

FOR THIs’caSE”i$ '"nacelle BUOY ( C AMBER ) (LOADING 14 IN THE 

FOR THIS CASE IS BODY UPWASH (CAMBER) (LOADING 13 IN THE 

(LOADING 15 IN THE 

LOADING 17 FOR THIS CASE IS BODY BUOY. ICAHRER) 


loading DEFINITIONS) 
LOADING DEFINITIONS) 

1 OAOING DEFINITI ONS) 

LOADING DEFINITIONS) 
LOADING DEFINITIONS) 

J.nADlNG_D££DilIiOtLS L 

LOADING DEFINITIONS) 
loading DEFINITIONS) 
LOAD IN G DEF I NITIONS ) 


(LOADING 12 IN THE LOADING DEFINITIONS) 


UC ( PE RCENT ) FOR TNTERPQ LATEO CAMBER S*URFAC E ORDINATES 


0.000000 5.000000 10.000000 20.00000^ 3O.v)OO^0q <*O.OqOOOC 5C.OOOOOO 6C.000O00 70.000000 80.000000 

90.000000 lOO.OQOQJO , 


DEFINITION OF ARBITRARY REGION FOR 
Y 

LOADING 11. 


- 

UPPER WING 

SURFACE LIMITING CP TABLES 


0.00000 66.25000 

X 




X stations 

0.00000 

100.00000 


207.00000 269.60000 




Y STATIONS 

0.00000 

100.00000 


ARBITRARY REGION DEFINITION (LOADING 
FRACTION OF SEMISPAN 

in 



limit c-p 

-.137C0O 

-.137000 

-.137000 

-*137000 



O.OOOOO 1.00000 


FRACTION O F LOCAL CHORD . ' 

.79943 .80235 *^^*^^t**^*******^*v^***^****^********* 


C>P LONGITUDINA L GRADI ENT LIMIT 
*002500 *002500 

•002500 .002500 





SOLUTION FOR DESIGN C • .100000 

_L 

” i^ITH C CONSTRAINfcO TO ’ " .OlOOCO ” 

M 

D_ 

i^**^**^*^*^#******^*)#*#*^**^*******^^ ■ 

AT Y « ^.969 AND X « 130.850# Z IS CQNSJRAINEO TO -4.070 

AT Y • 4.969 AND X ■ 189.000# Z IS CONSTRAINED fo “-Tb.'l60“ 

AT Y • 4.969 AND X • 243.390# I IS CONSTRAINED TO -14. UO 

AT_Y • 6.62_5 and X « 189._O00# i. IS_ CONSTRAINED JTO -8 .320 


c 

H 

-_P_ 

A C-L 

.. I .? 

K. 

fc I - X . 

2 

3 

4 

5 

6 

7 

8 9 10 


II 

12 

13 

14 

15 

16 

17 


►_oioopo 

•461402 .257066 

.257426 

•187933 

-.059010 

-.111751 

.009099 

•035220 

-.00^5353 .iiOWPS .018252 


-.000444 

-.012777 

-.040320 

-.072080 

.146896 

-.i3'3854 

-.390144 



LAGRANGE NULTiPLifcRS -.U9l783 -.000080 


.000704 


.000257 -.000203 


.000121 


.000001 


CJNFIGURATION FORCE AND flONENT BREAKOQrfN, 


„ WING .09095 
FUSELAGE .00000 
WING INDUCED ON FUSELAGE .00405 
_WIN_6 jNDUCcO ON NACELLES C. 00000, 


.003674 .002635 

.000001 .003956 

.000765 .003207 

.000154 0.000000 


TOTALS .10000 


.004614 


.010000 


•000012 .029473 



969-500 17 LOAD CHECK CASE 22 SPAN ^TA, WITH FUSELAGE AND Z TERNS 


♦ * ♦ ♦ ♦ ♦ ♦ ’♦ ♦ ♦ ♦' 

SOLUTION PRESSURE 0ISTR18UTI0N 


Y 

X 

X-PRINE 

LIFTING 

THICKNESS 

— 

- 


C 

C 

B/2 

L 

CHORD 

P 

P 

.075000 

•081486 

o.ocoooo 

-.051162 

.035300 

•075000 

.098755 

•022113 

.007950 

•024509 

.075000 

•118286 

.047126 

.063143 

.012303 

.075000 

•137B22 

•072138 

.113434 

•008553 

•075000 

.157355 

.097151 

.156756 

.005902 

•075000 

•176886 

•122164 

.150150 

•005423 

.075000 

.196421 

.147176 “ 

.“^13“1771 

■ .005223 

.075000 

.215955 

.172189 

•110507 

.007019 

•075000 

•235486 

.197202 

.086696 

.009071 

,ofioo5 

.255021 

.222214 

.083451 

.008989 

•075000 

.274554 

.247227 

•080993 

.008639 

.075000 

•2940B8 

.272240 

.076608 

.006687 

•075b0b 

.'313621 

.297252 

.070436 

.004536 

•075000 

•333154 

•322265 

.070443 

.004300 

•075000 

•352687 

.347277 

.069867 

•004300 

•675000 

.372220 

.372290 

•067842 

•004122 

•075000 

.391754 

.397303 

•064463 

.003942 

.075000 

.411287 

.422315 

.057171 

.002650 

.075000 

.430826 

.4'47328 

•048384 

•001250 

•075000 

•450353 

.472341 

.036504 

.001279 

.075000 

•469867 

.497353 

.027615 

•001479 

.075000 

•489420 

•522366 

.031712 

.001500 

.075000 

.506953 

.547379 

.036842 

•001500 

.075000 

•528486 

.572391 

•041201 

.000067 

•075000 

.548620 

.597434 

.044867 

-.60i534 

•075000 

•567553 

•622416 

.058473 

-.002597 

•075000 

•567086 

.647429 

.072766 

-.003597 

.075000 

•6066i9 

. 672442 

.086603 

-.004598 

.075000 

•626153 

.697454 

•100066 

-.005598 


LOWER 

SURFACE 

C 

UPPER 

SURFACE 

C 

UPPER 
SURFACE 
DC / OX 

— 

P 

P 

P 


-.006281 

.044881 

-.013234 


.007807 

-.000143 

-.011471 


.017907 

-.045236 

-.010333 


.034013 

-.079421 

-.007656 


.048732 

-.110023 

-.007102 


•045808 

-.104342 

•002641 




CP GRADIENT LIMIT • 

•00250 

•039195 

-.092577 

•003014 




CP GRADIENT LIMIT • 

•00250 

.033136 

-.077371 

•003881 




CP GRADIENT UNIT ■ 

•00250 

•C2605B 

-.060636 

•004171 




C P _G WD IJNJL _UH ^ 



.027996 

-.055454 

' .000992 


.030169 

-.050823 

•001234 


.029777 

-.046830 

•0C1O23 


•028292 

-.042144 

•0C123i 


.029608 

-.040636 

•000339 


•031020 

-.036047 

.0C0520 


.031330 

-.036512 

•000640 ' 


.030941 

-.033522 

•000798 


•026367 

-.03C785 

•000706 


•020817 

-.0275'66 

•000842 


.016132 

-.022372 

.001354 


•011113 

-.016503 

•001471 


.012311 

-.019401 

-.0u090e 


•013676 

-.022966 

-.000810 


•013622 

-.027579 

-.001108 


.012854 

-.032014 

-.001029 


.018714 

-.039759 

-.001932 


• 025110 

-.047656 

-.001872 


•031278 

-.055325 

-.001822 


•037259 

-.062607 

-.001782 




164 : 


•075000 

•645666 

.722467 

• 066 262 

-.007767 

•075000 

.665219 

.7^7460 

•U73422 

-.010068 

•075000 

•6 84752 ' 

.772492 

•056466 

-.01X919 

•075000 

.704285 

.797505 

.043489 

-.013720 

.075000 

•723819 

.822518 

.046827 

-.015026 

•075000 

•743352 

•847530 

.052077 

-.016277 

•075000 

.762 885 

.872543 

.057644 

-.018654 

.075000 

.782418 

.897556 

.063675 

-.021156 

.075000 

•801952 

•922566 

•058900 

-.023366 

•075000 

.621485 

.947581 

.071010 

-.025587 

•075000 

•841016 

.972593 

• 080939 

-.026659 

.075000 

.860551 

j 9976(16 

, .071492, 

... -.0.2760.9, 

•075000 

•862421 

1.000000 

•070763 

-.027700 

•100000 

•108648 

0.000000 

•148204 

.063500 

• lOCOOO 

.137822 

.036742 

.149767 

•020187 

•100000 

.157355 

•064682 

•141091 

•003665 

jIOOOOO 

.^76888 

_*0.9J1622l_ . 

. jJl28ii74 . 

-^003287 

• 100000 

.196421 

•116562 

.116977 

-.002454 

...•iqpqqq^ 

__ .215955 

tl^25Q2__„ 

•1P52X9 

_ .002765 

•100000 

• 235488 

.168442 

•066442 

•005443 

.100000 

•255021 

.194382 

.070036 

.007052 

.100000 

.274554 

•220322 

•066087 

•006343 

•100000 

.294088 

.246262 

•064660 

•004994 

•100000 

•313b21 

.272202 

•061293 

.003868 

• 100000 

.333154 

•296142 

.056136 

.002778 

.100000 

.352687 

•324062 

.056464 

•002893 

•100000 

.372220 

.350022 

.039955 

.003100 

•100000 

.391754 

•375962 

.060008 

•002529 

.166060 

; 41126 7 

.401902 

.057973 

•0U1973 

•100000 

.430820 

.427842 

•045220 

•001610 

• 100000 

.450353 

.453782 

•031310 

•001336 

•100000 

.469887 

.479722 

•016329 

.001597 

• 100000 

•469420 

.505662 

•007254 

.001551 

•100000 

.508953 

.531602 

.0219 59 

.000409 

•166060 

.528486 

.557542 

•035640 

-.000913 

•100000 

•548020 

.583482 

.048975 

-.002677 

•100000 

.567553 

.609422 

.061286 

-.004252 

•100000 

•587086 

•635362 

.072732 

-.005497 

•100000 

•606619 

.661302 

•063675 

-.006946 

•100000 

.626153 

.667243 

.094196 

-.008658 

.100000 

.645666 

.713183 

.092024 

-.010634 

•100000 

.665219 

.739123 

.077645 

-.012865 

•100000 

•684752 

•765063 

•063105 

-.014824 

• 100000 

•704285 

.791003 

.04 8500 

■'-.016588‘ 

•lOOOOO 

.723819 

.616943 

•046398 

-.018149 

•100000 

•743352 

•842063 

.050751 

-.019601 

. 100660 

.762885 

•866823 

.055383 

-.021656 

.100000 

.782418 

.894763 

•060445 

-.023939 

•100000 

•801952 

.920703 

•056189 

-.025932 

• iOOOOO 

•621485 

•946643 

.089571 

■-.027852 

•100000 

•841018 

.972583 

•079143 

-.028913 

•100000 

.860551 

•996523 

.071082 

-.029847 

•100000 

•861664 

"1.060060 

.070734 

-.029900 " 



•0265^0 -.059722 .001041 

.016069 -.055354 .001060 

.007989 !!*05q^7 .001189 

-.002051 -.045540 .001186 

-.002551 -.049377 -.001130 

-.C020_52 rtl54129 -.00116^ 

-.002521 -.060165 -.001508 

-.002883 -.066557 -.001574 

-.0W531 _ _j^.06943L -.000640 

-.000502 -.071591 -.000808 

.007539 -.073400 -.000720 

-^Q05AZiL ,’^76_9J6 -.001013 

-.006601 -.077364 -.001045 

__.U830L_ r«029902 _ -.009510 

.070385 -.079382 -.006873 

.045920 -.095171 -.0C139b 

_^29Z5.4 _-.Q9i620 . -.000777 

.024888 -.092069 .003369 

CP GRADIENT UNIT • .00250 

.026965 -.07725.4 .003763 

CP GRADIENT UNIT - .00250 

.024951 -.063491 .003225 

CP GRADIENT UNIT ■ !l0Q250. 

•020574 -.049464 ' .003523 

CP GRADIENT UNIT « .00250 

_.021188_ _ -.044899 .000523 

.022446 -.042Zi4 .000766 

•022956 -.038337 .001053 

l022608 _ -_.0335_2_e .001260 __ 

•024859 -.033605 ' -.000030 

.026603 -.033352 -.000038 

.026850 _ -.033158 .000129 _ _ __ _ 

.026033 -.031940 .001449 

•01 9604 -.025616 . 001594 

.012688__ -.018622 .001878 

•005766 -.0i0561 .002002 

.001216 -.006036 -.002329 

.006470 _-t015^90 -.002225 

.0Ui28 -.024712 -.002280 

•014972 -.034093 -.002195 

.018964 -. 0423 22 -.0016_96 

.023507 -.049225 -.001630 ' 

•027595 -.056060 -.001687 

.031208 -.062986 -.001641 

.027796 -.064228 .000999 

.017623 -.060021 .001024 

.007641 -.055463 .001150 

-.002177 -.050677 .001152 

-.005609 -.052007 -.001068 

-.005741 -.056492 -.001094 

-.006336 -.061719 ' ‘-.001336 ' 

-.006944 -.067389 -.001398 

-.012463 -.070652 -.000667 

•017406 -.072165 -.006880 

•003835 -.075308 -.000821 

-.008 199 -.079281 -.001117^ 

-.008815 -.079548 -.601141 



165 


.125000 

•135009 

O.OCCOOO 

.195725 

•093900 

.171713 

-•024013 

-.011892 

•125000 

•157355 

.029714 

•163963 

.042257 

•111420 

-.072563 

-.009610 

•125000 

•176668 

•056653 

•163034 

•00523C 

•061400 

-.101634 

-•000317 

•i25000 

•196421 

•083592 

•143180 

-.001935 

•04l7B9 

-•101391 

•000393 

•125000 

•215955 

.1105 31 

•124435 

-.004425 

•C29561 

-.094874 

•003227 








CP 6RA011NT LIHIT - 

• 125000 

•235486 

•137470 

•111400 

•000370 

•030829 

-.0^80571 

•003646 








CP GRADIENT UNIT • 

•125000 

. .255021 

•164409 

•095178 

•003061 

• 02 8399. 

. -•066779 

•003052 





CP GRADIENT UNIT • 

•125000 

.274554 

•191346 

•076230 

•003923 

.022770 

-.053452 

•003358 








qP^GRAOIENL^IHIl_« 

•125000 

•294088 

•218287 

•070472 

•003944 

•0229C1 

-.047571 

•0C0565 

•125000 

•313621 

•245226 

•069938 

•003567 

•025233 

-.044705 

•0008X2 

•125000 

•333154 

•272165 

• 0674<»5 

.002658 

•026055 

-.041391 

•000881 

•125000 

•352687 

.299104 

• 063156 

•001634 

.025663 

-.037293 

•0010B9 

•125000 

.372220 

•326C42 

•065228 

•001444 

.027537 

-.037691 

-.000045 

•125000 

•391754 

•352961 

•Od6040 

•001316 

•026572 

-.037469 

•000211 

•125000 

•411267 

.379920 

•065426 

•001460 

•C29160 

-•036246 

•000376 

•125000 

•H30820 

•4068 59 

•061393 

•001504 

•027822 

-.033571 

•0C1276 

.125000 

•459353 

.433798 

•050001 

•001127 

•022032 

-.027969 

•0014X9 

•125000 

•469807 

• 460737 

.037472 

.000707 

•015630 

-.021841 

•001524 

•125000 

•H89420 

•467676 

.023892 

•000222 

•008639 

-.015254 

•001646 

•125000 

•500953 

•514615 

.019576 

-•000409 . 

•005367 

-.014189 

-J.OC0908 .. . _ .. 

•125009 

•528466 

•541554 

•023004 

-.001164 

•005256 

-.017748 

-.000807 

•125000 

•546020 

•568493 

•025632 

-.002177 

•004466 

-.021167 

-.000807 

•125000 

.567553 

.595432 

.027544 

-.003308 

•003199 

-.024345 

-.000725 

.125000 

•587086 

•622371 

•W41552 

-.005245 

•006428 

-.033124 

-•002370 

•125000 

•606619 

•649310 

•057b0d 

-.007346 

.014772 

-.042836 

-•CC2308 

.125000 

•626153 

.676*2 49 

.073193 

-.C10025 

•0203C4 

-.052890 

-•002399 

■■".125000 

•645666 

•7C3138 

•084981 

-.012604 

•023921 

-.061060 

.001115 

•125000 

•665219 

.730127 

.071035 

-.014328 

• 014672 

-.056363 

•0O1145 

•125000 

•684752 

.757065 

• 056884 

-.016010 

•005363 

-.051522 

• 0C1203 

•125000 

•704265 

•764004 

•042626 

-.017572 

-.003o82 

-.046507 

•001210 

•125000 

•723019 

•810943 

.036275 

-.019266 

-♦0094 9<» 

-.045769 

-•001289 

.125000 

•743352 

• 63 7662 

• 0HI241 

-.02X152 

-•0U9921 

-.051162 

-•001310 

• 1250'00 

.762085 

•864821 

•046449 

-•023067 

-.010256 

-.056705 

-.001361 

•125000 

•782418 

•891760 

• 07<»205 

-.025007 

•012691 

-.061514 

-.001470 

•125000 

•801952 

•918699 

.075564 

-.027133 

.007739 

-.067825 

-.001568 

•125000 

•821485 

.945638 

•095684 

-.029342 

•021874 

-.073810 

-•001735 

•125000 

•841016 

.972577 

.096274 

-.030764 

.015718 

-.080556 

-•001629 

•125000 

•360551 

•999516 

.097998 

-.032077 

•009799 

-.088199 

-•0C2040 

.125000 

•860902 

l.OCuOOO 

.098011 

-.032100 

•009659 

-•088352 

-.002048 

•150000 

•162970 

o.ocoooo 

.226930 

•134000 

•226665 

-•000265 

-•016592 

.15C00U 

•176866 

•019963 

•214096 

•062536 

•167606 

-.046490 

-.014820 

•150000 

•196421 

.047981 

•183185 

•010306 

•C78268 

-.104917 

<-•013446 

•150000 

•215955 

.075998 

•156626 

-.003063 

•050066 

-.106760 

.000921 

•isbooo 

•235468 

•104016 

•129034 

-.009761 

•026444 

-•100590 

.003300 








CP gradient limit - 

. ...150000 

.255021 

•132033 

• 11.6787 

-.0.04065 

•030680 

.. -.085907 

•003753 

• 






CP GRADIENT Linif " 

•150000 

.274554 

•160051 

•101140 

•000444 

•030409 

-.070731 

•003315 








CP GRADIENT i,JLniT-« „ 

ris'oobo 

•294066 

•188069 

.082643' 

■ ■ ■.■602790 

•026358 

■* -.‘oslbbas 

•003633 > 








CP GRADIENT LIMIT • 

•150000 

•313621 

•216066 

• 074939 

•C03317 

•025805 

-.049134 

•0C0335 

■ "iisobbo ■ 

•333154 

•244104 

.074876 

.002477 

•027666 

■-■.b'4?212 

•000566 

•150000 

•352687 

•272121 

•072836 

•001061 

• 0279 61 

-.044875 

•000638 


•00250 

•OC250 

•0025C 

•0025C 


•0025C 
•00250 
• C0250 
•0C250 



Os 

C^ 


•iboooa 

.372220 

•300139 

•069023 

-.000496 

•027220 

-.041804 

^000060 


• 1*$0000 

.39175^ 

.328157 

.070936 

.000345 

.029707 

-•041149 

•000252 


•150000 

•^11267 

•356174 

•071316 

.001012 

•031115 

-•039901 

.000241 


•150000 

•430&20 

• 38<^192 

•070260 

•001060 

.031721 

-.038557 

.000405 


•150000 

.<♦50353 

.4X2209 

•064913 

.000567 

.029091 

-.035822 

•000962 


•150000 

• <♦69087 

.440227 

.054422 

-•00059O 

•022o93 

-.031529 

.UC1103 


•150000 

• 4r89420 

.460245 

.042012 

-.001073 

•016029 

-.025983 

•OC1408 


•150000 

.500953 

•496262 

.030173 

-.001185 

.010622 

-.019552 

•001607 


•150000 

• 52d<^o6 

•524280 

•023273 

-•000763 

•006560 

-.016694 

•000591 


•150000 

.5<^o020 

•552297 

.016546 

-.000502 

•002272 

-.014274 

-.000026 


•150000 

.567553 

•560315 

.009046 

-.002966 

-•005118 

-.014194 

•000062 


•150000 

.537086 

•6CB333 

.009623 

-.005633 

-.006051 

-.017674 

-.003181 


•150000 

.606619 

.636 350 

.031173 

-.006771 

•000228 

-.03e9<i<( 

-.003114 


•150009 

•626153 

• 664368 

.052003 

-•011218 

•008909 

-.043094 

-•C02746 


•150000 

.6^5666 

.692385 

•072402 

-.013097 

•0i6U02 

-.054400 

-•002699 


•150000 

.665219 

. 720103 

.069135 

-.014090 

•015159 

-•053975 

•001156 


•150000 

• 68<i752 

.740421 

•056913 

-•014762 

.007002 

-.049111 

.001162 


•150000 

. 70<^285 

.776438 

• 04<^540 

-.017232 

-.001129 

-.045969 

.000736 , . . ‘ . 


•150000 

•723019 

.804456 

•034667 

-.019810 

-•009180 

-.044347 

-.001371 


•150000 

.7^3352 

•832474 

•039223 

-.022388 

-.010616 

-.050070 

-•001367 


•150000 

.762685 

•660491 

.043783 

-.024462 

-.0116C7 

-.055390 

-.001097 


•150000 

. 702<^10 

.800509 

•C94193 

-.02569<t 

•036105 

-•058060 

-•0C1260 


•150000 

•001952 

•916526 

•390703 

-.027159 

•026575 

-.064128 

-.001607 


• 150000 

• 02l<i85 

.944544 

•009522 

-.02 8784 

•018501 

-•071019 

-.001719 


•150000 

•3^1010 

•972562 

•091039 

-.030634 

• 013161 

-.070674 

-.001838 


•150000 

•8601^0 

l.ODUOOO 

.093037 

-.032500 

•00o507 

-.067330 

-.002365 


•175009 

.190132 

J.OOOQCO 

• 220200 

.092300 

• 105001 

-.043204 

-.012223 


•175000 

.215955 

.036582 

•199111 

.020961 

.097910 

-.101171 

-.009371 


•a75000 

• 235<^88 

.067760 

•167793 

-.003615 

• 056015 

-.110978 

•Ou225d 


.175009 

.255021 

.096953 

•132926 

-.009306 

•032600 

-.100126 

•002926 









CP QRAOUNT tlHlT « 

.00250 

•175000 

• 27<»55^ 

.126139 

.119917 

-.004o72 

.033306 

-.086611 

.003499 









CP gradient limit • 

.00250 

•175000 

.29<^08B 

.155324 

,106341 

.000217 

.034166 

-.072175 

•002644 









CP GRADIENT LIMIT • 

•00250 

.175000 

•313621 

•164510 

•U89760 

.000859 

.029275 

-•060464 

.002976 









CP GRAOILNT LIMIT « 

•00250 

•175000 

• 33315<^ 

•213695 

•080601 

•O01063 

•027541 

-•053060 

.000416 


•175000 

•352067 

.242861 

•000466 

.000771 

.029703 

-.050785 

•000673 


•175000 

.372220 

.272066 

•076363 

.000479 

•030659 

-•047505 

•000 903 


•175Cbu 

• 39l75<i 

•301252 

.074710 

.000199 

.031166 

-.043522 

-•000056 


.175000 

• ^11207 

•330437 

•075916 

.000170 

•032564 

-.043351 

•000136 


.175000 

•430020 

.359623 

•07P593 

-.000011 

•033023 

-.042571 

•000200 


•175000 

• <♦50353 

• 300808 

•073064 

-.000510 

•032464 

-.041399 

•000362 


.175000 

.469887 

.417994 

•0o7498 

-.000026 

.029381 

-.038117 

•001063 


•175000 

• 409<^2O 

.447179 

•057060 

-•001030 

•024533 

-.033327 

•001221 


.175000 

•500953 

.476365 

•047122 

-.001103 

.019267 

-.027856 

•001363 


•175000 

•320486 

.505550 

.035557 

-.001276 

.013290 

-.022267 

.000992 


•175000 

.548020 

•534736 

•023835 

-•001919 

• 005911 

-.017924 

•001097 


•175000 

.567553 

.5639 21 

•011283 

-.003120 

-.002690 

-•013973 

.000764 


•175000 

• 307066 

.593107 

-.002012 

-.005792 

-.012548 

-.010536 

•000669 


•17500O 

•606619 

•622292 

•012009 

-.006312 

-.007534 

-.020343 

-•0C3335 


•175009 

• 626153 

.651470 

•035957 

-.010665 

•00x910 

-.034047 

-.003202 


•175000 

.645686 

•600663 

.058624 

-.013112 

•011390 

-•047234 

-.003149 


•175000 

•665219 

•709648 

.069679 

-.015133 

•015039 

-.054639 

•000677 


•175000 

•684752 

•739034 

•058406 

-.016563 

•007477 

-•050929 

•000907 


•175000 

•704265 

•760219 

.046937 

-.018357 

-.000549 

-.047485 

•000784 


•175000 

•723619 

.797405 

•035376 

-.020371 

-•008636 

-•044216 

•000766 
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•175000 

•7^3352 

•826590 

•038430 

-.022704 

-.010500 

-•046930 

-.001324 

•175000 

•762865 

.855776 

•067591 

-.024923 

•014313 

-.053279 

-.001240 

.175000 

• 762<rie 

•884961 

•090154 

-.026558 

•032649 

-.057505 

-.001348 

•175000 

• S01952 

•914147 

•064434 

-•028192 

•021698 

-.062737 

-.00X174 

•175000 

• 321^05 

•943332 

•081649 

-.029827 

.014107 

-.067742 

' -.001273 

•175000 

• 841016 

.972518 

•076882 

-.031416 

•003381 

-.073501 

-•001435 

•175000 

•659411 

1.000000 " 

.072021 

-•032900 

-.007126 

-.079947 

-.0018!^ 

•200000 

.2172<94 

0.000000 

•243961 

.050600 

•150481 

-.093461 

-.006491 

•200000 

• 235486 

•028366 

• 219077 

•01683C 

•106396 

-.il3279 

-.004069 

•2000CO 

•255021 

•05O821 

•162663 

-.006070 

•062817 

-•119864 

•003352 








CP ORAOIENT LIMIT • 

• 200000 

•274554 

•089276 

•146345 

-.008385 

•042152 

-.104193 

•004139 








CP GRADIENT LIMIT - 

•200000 

•294068 

.119731 

•125839 

-•005333 

•036662 

-.089176 

•003435 








CP GRADIENT LIMIT « 

•200000 

•313o21 

•150166 

.112078 

•000593 

•036»48 

-.074030 

•00 2132 

. 200000 

.333154 

•180641 

.096716 

-•000626 

♦032290.. 

-♦064426 

.*002482 .. 

•200000 

•352687 

•211C96 

•065624 

-.001289 

• 02866b 

-.056958 

•000484 

•200000 

•372220 

•241551 

.085731 

-.000984 

•031339 

-.054392 

•000746 

•200000 

.391754 

•272006 

.063790 

-.000108 

•033560 

-.05C231 

•0C1X69 

•200000 

•411267 

•302461 

• 060468 

•000821 

•035019 

-.045449 

-•000168' 

•200000 

•H30d20 

•332916 

• U60691 

-.000153 

•034948 

-.045743 

•000024 

•200000 

•450353 

•363371 

•079369 

-•001181 

•034061 

-.045328 

•CU0170 

•200000 

.469687 

•39d826 

.076687 

-.002278 

•032405 

-.044282 

•000331 

•200000 

• <»89420 

•424261 

•0O9939 

-.001820 

•029831 

-.04C107 

•001230 

•200000 

•503V53 

.454736 

•061308 

-.001100 

•026465 

-.034844 

• OOU61 

•200000 

•528466 

•485191 

.051599 

-.001x00 

•021836 

-.029760 

•0C1285 

•200C00 

• 548020 

•515646 

.037901 

-.002101 

•013632 

-.024129 

•001424 

•200000 

•567553 

•546101 

• 02C6<t6 

-.004050 

•002647 

-.017999 

•CCX526 

• 200000 

.587086 

•576556 

•002529 

-.006265 

-•009205 

-.011734 

•001544 

•200000 

•606619 

•607011 

-.006001 

-•U06449 

-•016064 

-•0x0063 

-.003513 

•200003 

•626x53 

•637466 

• 0i9 293 

-.010398 

-.005214 

-.024507 

-.003443 

•2000C0 

•645666 

•667921 

•044055 

-•0x2813 

• 004904 

-.039151 

-.003575 

• 200000 

•665219 

•698376 

•066376 

-.015554 

.014476 

-.053900 

-.003526 

.209000 

• 664752 

• 728831 

.059711 

-.017833 

.007483 

-.052220 

•00064U 

.200006 ■ 

.■704285 

• 7592 86 

•048965 

-.019827 

-•000295 

-.049260 

•000668 

•200000 

•723619 

.769741 

•038086 

-.021220 

-.007547 

-•045633 

.000877 

.200000 

•743352 

• 820196 

•036465 

-.023x14 

-.010735 

-.047220 

-.001027 

• 200066 

• '762885 

•850651 

.090976 

-.025244 

•041656 

-.049310 

-.001167 

.200000 

•782416 

• 681 106 

•062365 

-•027315 

•028125 

-.054239 

-•0C1205 

•200003 

•601952 

.911561 

.075523 

-.029224 

•016058 

-.059465 

-.001328 

•200000 

.821465 

•942015 

.075117 

-.030869 

•010094 

-.065023 

-.001412 

•200000 

•641016 

.972470 

•066710 

-.032199 

-.004606 

-.071317 

-.001621 

•200000 

•656675 

1.000000 

•060163 

-•03330C 

-.017730 

-•077894 

-.0019X8, 

•250000 

.271618 

0.000000 

• 237 221 

•04C400 

•136661 

-•10C561 

-.005823 

•250000 

•294068 

•036346 

.20/094 

.005275 

.087526 

-.119568 

-.002677 

• 250000' ■ 

.313621 

•071681 

•169926 

-•008305 

.056279 ' 

-.113647 

.003821 ^ 








CP GRADIENT LIMIT - 

,250000 

.333154 

•105016 

•133371 

-.011298 

•036162 

-.097189 

•002876 








CP GRADIENT LIMIT • 

•250C0O 

•352687 

• 136350 

.123114 

-.005964 

•C390C4 

-.084111 

•003396 








CP GRADIENT LIMIT - 

.256000 

7372220 

.171685' 

♦109077 

-.004"577' 

.035988' ' 

-.073088 

•002336 

•250000 

.391754 

•2C5020 

.094943 

-.005130 

•030893 

-.064050 

.000482 

•250000 

.411267 

•236354 

• 094 688 

-.004663 

•033232 

-.061456 

•000760 

•250000 

•430820 

•271689 

.092279 

-.003719 

.034971 

-.05730> 

.001179 

•250000 

•450353 

•305024 

• 088 766 

-.002499 

•036266 

-.052503 

•OCOS18 


•002&C 

•C025C 

•002&C 


• 002*^0 
•C029C 
•002SC 


I 
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•250000 

• «»b90B7 

.338358 

.086051 

-.001166' 

•038107 

-.049944 

.000711 

•250000 

•489420 

.371693 

.085804 

-.001090 

.037926 

-.0<»7878 

•000421 

•250000 

.500953 

.405027 

•081853 

-.001761 

•036031 

-.045022 

.000536 

•250000 

.526486 

•438362 

.074853 

-.002828 

.031564 

-.043289 

.0C0681 

•250000 

.548020 

.471697 

.066707 

-.003287 

•027132 

-.039575 

.001037 

•250000 

.567553 

.505031 

.0^5955 

-.003561 

.021561 

-.034393 

.002149 

•250000 

.‘587066 

•536366 

.035447 

-.004628 

•010207 

-.025239 

•002256 

•250000 

•606619 

.571701 

.014100 

-.006476 

-.002347 

-.016448 

•002062 

•250000 

•626153 

.605035 

-.002996 

-.008883 

-.013422 

. -.01C426 

. -.002192 

•250000 

.645686 

.638370 

.007311 

-.012084 

-.012069 

-.019380 

-.002121 

•250000 

•665219 

.671705 

.017072 

-.015067 

-.010771 

-.027843 

-.CQ1981 

•250000 

.664752 

.705039 

.025448 

-.017772 

-.009763 

-.035211 

-.000727 

• 2500U0 

.704285 

.738374 

.028206 

-.019572 

-.009951 

-.036157 

-.000693 

•250000 

.723019 

.771709 

.030739 

-.021503 

-.010361 

-.041120 

-.000722 

• 250000 

•743352 

.8C5043 

.033562 

-.023563 

-.010900 

-.044462 

-.001362 

•250000 

. 762885 

.636376 

• 086450 

-.025963 

.040428 

-.040022 

-.001513 

•250000 

.78^418 

.671713 

.061572 

-.028363 

.C272C4 

-.054369 

-.001544 

• 250000 

.801952 

.905047 

.075813 

-.030673 

•015023 

-.060790 „ „ 

-.001427 

•250000 

•821465 

•936362 

.074193 

-.032473 

.007422 

-.066771 

-.001612 

•250000 

•841018 

.971717 

•062061 

-.033534 

-.011107 

-.073186 

-.001554 , 

• 250000 

.857591 

l.OCOOOO 

.055652 

-.034100 

-.023283 

-.079135 

-.001675 

• 300000 

.325939 

o.ocoooo 

.224271 

•0275CC 

.117905 

-.106285 

-.005351 

•300000 

•352o87 

•049923 

.194242 

-.006747 

.071045 

-.123197 

-.001432 

■.360000" 

.372220 

.066360 

.159095 

-.010001 

.051913 

-.107162 

.004373 








CP GRADIENT LIHIT • 

• 300000 

.391754 

.122837 

. 137441 

-.010424 

.042884 

-.094557 

•0C2346 

•300000 

.411287 

.159293 

.123374 

-.008649 

•039956 

-.083415 

•003149 








CP GRADIENT LIMIT - 

•300000 

•430820 

.195750 

.105773 

-.006297 

. .03 6244 

-.069529 

•003523 








CP GRADIENT LIMIT - 

• 300000 

•450353 

.232207 

.104052 

-.005936 

.037602 

-.066449 

•000502 

•300000 

.469807 

•266663 

.102467 

-.005377 

•039136 

-.C63331 

.0C0988 

•300000 

•404420 

.iC5120 

.099330 

-.004326 

•040264 

-.059075 

.0C0657 

• 300000 

.508953 

.341577 

.097235 

-.003086 

•C41308 

-.055927 

.000855 

• 300000 

.528466 

.376033 

.093577 

-.003473 

•039950 

-.053628 

.000523 

• 300000 

.546020 

.414490 

.087979 

-.003362 

.037770 

-.050209 

.001234 

•300000 

.567553 

.450947 

.060299 

-.001857 

.033417 

-•044802 

•000464 

.300000 

• 507D86 

.467403 

.071495 

-.004044 

.026009 

-.042685 

•000592 

.300000 

• 606619 

•523660 

.U54950 

-.006041 

.016821 

-.036130 

.CC2124 

•300000 

.026153 

. 560317 

.033956 

-.000163 

•006638 

-.027318 

•002033 

•300000 

• 645666 

.596773 

•012173 

. -,010861 ... 

, 076.5 1,4 

-,018686 

• 002121. . .... ... 

.300600 

.665219 

•633230 

.005588 

-.013360 

-•013611 

-.019200 

-.000308 

.300000 

.684752 

.669687 

-.000030 

-.015602 

-.020140 

-.02C110 

-.OL0140 

•300000 

.704285 

.706143 

-.002470 

-.017988 

-.024632 

-.022362 

-.002627 

.300000 

.723819 

.742600 

.0*2714 

-.022071 

-.020484 

-.033199 

-.002593 

• 30COOO 

.743352 

.779057 

.027680 

-.024018 

-.014909 

-.042589 

-.002171 

• 300000 

.762885 

.815513 

.091127 

-.027317 

.042749 

-.048378 

-.001782 

•300000 

■.782418 

.851970 

.0‘67056 

-.029851 

•031331 

-.055725 

-.001398 

•300000 

• 601952 

•666427 

.064092 

-.030799 

.022475 

-.061617 

-.001447 

.300000 

.821485 

.924863 

.081594 

-.032693 

.014950 

-.066645 

-.001061 

.300660 

•841018 

.961340 

.072796 

-.034980 

.000816 

-.071978 

-.001414 

.300000 

•860551 

.997797 

.094949 

-.037168 

•017854 

-.077095 

-.001850 

.300000 

.861732 

1.000000 

.094101 

-.037300 

•916537 

-_._077_564 

-.001887 

•350000 

•380260 

0*000000 

•225556 

•049000 

• 141628 

-.083928 

-.008299 

•350000 

.391754 

•C23669 

•218000 

.027461 

.117494 

-.100505 

-.005592 

•350000 

.411287 

•063893 

' • io8867 

.000277 

.077755 

-.111112' ■■ 

.001847 

•350000 

• 430820 

•104117 

.157037 

-.008635 

•055001 

-.102036 

•000656 


•00250 


• 00250 
.00250 
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•350000 

•450353 

•144341 

.143522 

-.013864 

•045629 

-.097893 

•001296 


•350000 

.469367 

.184565 

.125554 

-.011469 

•041635 

-.063919 

.003879 









CP GRADIENT. UNIT ■ 

.00250 

•350000 

•489420 

.224789 . 

.116698 

-.009455 

.041273 

-.075625 

•000680 


•350000 

•50S953 

.265013 

•113469 

-.007209 

.043324 

-.070165 

.001937 


•350000 

•528486 

.305237 , 

.108456 

-.003531 

.045909 

-.062547 

•000446 


•350000 

•548020 

•345461 

.105112 

-.003773 

•044860 

-.060251 

•000653 


.350000 

.567553 

• 385684 

.10C171 

-.004157 

.042871 

-.057300 

.000794 


• 350000 

.567066 

.425908 

•093020 

-.005129 

.036644 

-.054376 

.000687 


• 350000 

•606619 

•466132 

•084181 

-.006029 

•033344 

-.050836 

•001060 


. 350000 

•626153 

.506356 

.073211 

-.006567 

.027402 

-.045809 

.0C1732 


.350000 

•645606 

.546580 

.055782 

-.008256 

.017400 

-.038382 

•001641 .. ... 


•350000 

.665219 

.566604 

.037506 

-.010755 

•C06166 

-.031340 

.001723 


•350000 

.604752 

•627028 

•020193 

-.014141 

-.006352 

-.026545 

•0C0896 


•350000 

.70<t265 

.667252 

.003097 

-.017956 

-.019621 

-.022718 

.000942 


.350000 

•723819 

.707476 

-.008771 

-.021519 

-.029828 

-.021057 

-.002067 


.350000 

.743352 

.747700 

.004024 

-.023771 

-.025542 

-.029566 

-.0C2033 


•350000 

.762885 

.78 79 24 

.0^6619 

-.026479 

-.0218X2 

-.038431 

-.002135 


•350000 

.732418 

.826147 

.077660 

-.029214 

.031337 

-.046323 

-.002637 


•350000 

• 80196 2 

.868371 

.083580 

-.032243 

.025942 

-.057630 

-.002629 


•350000 

.821485 

.906595 

.129129 

-.035123 

.062703 

-.066426 

-.001477 


•35OCC0 

.641018 

.948819 

.119329 

-.036169 

.046491 

-.072839 

-.001621 


•350000 

.660551 

.989043 

.113689 

-.C3784C 

•032900 

-.080709 

-.0C2197 


•3500C0 

.865872 

I.OLOOOO 

.110719 

-.030300 

.027354 

-.083365 

. -.002360 


•400000 

.434581 

0.000900 

. 198791 

.0405CC 

.123095 

-.075695 

-.010542 


.400000 

.450353 

.036223 

.194737 

•G12173 

.096401 

-.103336 

-.006616 


•400000 

.469867 

.061083 

.181358 

-.005873 

.070600 

-.110758 

•000695 


•400000 

.489420 

.125942 

.162652 

-.0H39C 

•057oBu 

-.104772 

.002037 


•400000 

.508953 

.170802 

• 144 679 

-.011964 

•050966 

-.093711 

.003298 









CP GRADIENT LIMIT ■ 

•00250 

•400000 

.526486 

.215661 

•129202 

-.011118 

.046311 

-.082891 

•001103 


.400000 

.548020 

.260521 

.123013 

-.009846 

.045855 

-.677159 

•0C1698 


•400000 

.567553 

•305360 

.113279 

-.007099 

. 046048 

-.069231 

•001135 


.400000 

.587086 

.350239 

.111744 

-.004603 

.047674 

-.064070 

•0C0617 


•400000 

•606619 

.395099 

•1C6548 

-.005141 

.045435 

-.061113 

•OC0802 


•400000 

.626153 

.439958 

.098348 

-.005660 

•040914 

-.057433 

•0C0964 


• 4O0CO0 

•645686 

.484818 

•066716 

-.007471 

•034329 

-.054387 

.000714 


•400000 

.665219 

.529677 

.075654 

-.009921 

.025578 

-.050076 

.001231 _ ... 


.400000 

.684752 

.574537 

•060461 

-.012818 

.015422 

-.045039 

•O0i204 


•400000 

.704285 

.619396 

.041962 

-.015606 

.003417 

-.038545 

•0C2019 


•400OC0 

.723819 

.604256 

.019500 

-.018453 

-.010758 

-.030266 

•001894 


•400000 

.743352 

.709115 

•00C299 

-.021829 

-.024167 

-.024466 

-.0C0636 


•400000 

.762885 

.753974 

-.004565 

-.025466 

-.031648 

-.027083 

-.000734 


.400000 

• 762<»i8 

•796834 

-.009592 

-.029593 

-.039702 

-.030110 

-.000727 


.400000 

.801952 

•643693 

.C66030 

-.032933 

.019132 

-.046898 

-•014758 


•400000 

.821465 

.886553 

. 124380 

-.035636 

•060266 

-.064595 

-.0C4731 


. 400000 

•841016 

.933412 

•121740 

-.037503 

.C46970 

-.074770 

-.001706 , 


~ .400000 

•860551 

.978272 

.115028 

-.038496 

•034034 

-.08X795 

-•0CI6B3 


.400000 

.870013 

l.OCOCOO 

•110013 

-.03680C 

.024172 

-.085842 

-.002160 


‘ .475000 

.516063 

o.otcooo 

.188089 

•025200 

•105245 

-.082845 ” 

-.011252 


•4750C0 

• 520486 

.034447 

.197722 

•006116 

.092148 

-.105573 

-•006716 


.475000 

•548020 

•066607 

•186268 

-.010878 

•C71269 

-.114999 

-•C0C009 


.475000 

.367553 

.142767 

.172107 

-.016002 

•061099 

-.111009 

•001552 ■ 


.4750C0 

.587086 

.196927 

.153805 

-.015746 

•054288 

-.099517 

•0C3196 









CP GRADIENT UNIT • 

•Q025C 

.475600 

•606619 

.251087 

.141911 

-.009515 

.056031" 

-•085880 

•0C2315 


•475000 

•626153 

.305247 

.128733 

-.007887 

.052442 

-.076291 

•000872 




.^75000 

.645666 

.359407 

.123546 

-.007397 

•051246 

-.072300 

•000695 

•^75000 

.665219 

.413567 

.116352 

-.008170 

•047580 

-.068772 

^000502 

.^75000 

.684752 

.467727 

.107126 

-•010072 

.041159 

-.065967 

.000939 

•475000 

.704205 

.521887 

.095641 

-.012019 

•033546 

-.062093 

.000866 

•475003 

. 723019 

.576047 

.081627 

-.015265 

.023350 

-.056270 

.000945 

•475000 

.743352 

.630207 

.063162 

-.019197 

.010474 

-.052689 

•001669 

.475000 

.762005 

.604367 

.047 593 

-.023066 

•002770 

-.044823 

.001913 

•4750C0 

.782418 

.738527 

.071663 

-.026990 

.034573 

-.037090 

• 001049 

.475000 

.801952 

.792687 

.038153 

-.031009 

.0054J95 _ 

-.032658 

.0C1076 „ ; 

.475000 

.62X405 

.646 84 7 

.039073 

-.034501 

-.004491 

-.043564 

-.003141 

.475000 

.841018 

.9C1007 

•045352 

-.038544 

-.012695 

-.056047 

-.004010 

.475000 

.660551 

.955167 

• 052 647 

-,5‘>0870 

-.022387 

. -.075034 „ 

1004090 . 

.475000 

.876721 

l.OCOCOO 

•062685 

-.042350 

-.C27177 

-.089862 

-.004651 

.550000 

.597550 

0.000000 

.176762 

.019450 

•096181 

-.080581 

-.013170 

.550000 

.626153 

.096369 

•189315 

-.011231 

.075439 

-.113676 

-.000704 

•550000 

•045686 

• 162228 

.A78650 

-.016087 

.066602 

-.112048 

•002053 

.5500C0 

.665219 

.228067 

•163456 

-.014207 

•062252 

-.101204 

.003167 








CP GRADIENT UNIT - 

.550000 

.684752 

.293905 

.147513 

-.010716 

.059254 

-.066264 

.003177 








CP GRADIENT UNIT - 

.55O0OJ 

.704285 

.359744 

• 136390 

-•009920 

•055364 

-.061026 

.001459 

.550000 

.723819 

.425583 

.126105 

-.011478 

.049251 

-.076854 

•000211 

.550000 

•743352 

.491422 

• 117673 

-.014660 

.042031 

-.075642 

.000369 

.550000 

.762605 

.557260 

•104542 

-.017393 

.032750 

-.071793 

.000731 

.550000 

.702410 

.623099 

.089172 

-.021779 

.020761 

-.068411 

•000917 

.550000 

.801952 

.666938 

.115693 

-.026381 

•05 3604 

-.062069 

•001051 

. 550000 

.821485 

.754777 

•061185 

-.031367 

.025673 

-.055512 

.001659 

.550000 

.641018 

.020616 

.054029 

-.036555 

•001362 

-.052648 

-.001536 

.550000 

.860551 

,886454 

•046660 

r. 040741 

-.009674 

-.0565 35 

-.001481 _ , 

. 550000 

.880385 

.952293 

.045291 

-.042850 

-.024196 

-.069487 

-.003016 

•550000 

•894238 

l.OCOOOO 

.049397 

-.043900 

-.029867 

-.079264 

-.003610 

•625000 

.679049 

C. 000000 

.171018 

.015925 

.09 3296 

-.078521 

-.016798 “ ' 

• 625000 

.704285 

•108449 

.195115 

-.011285 

.060310 

-.114605 

-.001260 

•625000 

.723819 

.192368 

. 1 o4 300 

-.014686 

.072373 

-.111926 

•002374 

.625000 

.743352 

.276327 

.168901 

-.014545 

.066220 

-.102662 

•002570 








CP GRADIENT UNIT « 

.625000 

.762885 

•360267 

•153665 

-.013560 

•060600 

-.093065 

.001662 

•625000 

.'782418 

.444206 

•140201 

-.015513 

.052424 

-.087778 

.000919 

.625000 

•801952 

.528145 

.127978 

-.019023 

.042931 

-.085047 

•0C0474 

•625000 

.821405 

.612084 

.115323 

-.023794 

•031611 

-.083517 

-.0C0105..„ 

•625000 

.841018 

•696023 

.137940 

-.030631 

.056511 

-.081429 

•0C0203 

•625000 

•860551 

.779962 

.X11349 

-.037286 

.032387 

-.078962 

•000266 

•625000 

•860065 

• 8639 01 

.096604 

-.043176 

•015016 

-.061586 

-.000672 

•625000 

.899618 

.947840 

.091762 

-.046140 

•005665 

-.005896 

-.001477 

.625000 

.911756 

l.OCOCOO 

•091609 

-.047625 

•001147 

-.090462 

-.002208 

.'700600 

.760541 

0.000000 

•169120 

.001300 

.060060 

-.089066 

-.019392 ‘ 

•700C00 

.732418 

.129655 

•210460 

-.013213 

•067208 

-.123252 

-.001271 

. 700000 

.801952 

.245420 

.197779 

-.015936 

.079453 

-.118326 

•0C1332 

.700000 

•821485 

•361185 

•181432 

-.010100 

.070144 

-.111288 

.002156 

.700000 

•641018 

•476950 

•165691 

-.018508 

.062329 

-.103362 

•001165 

.700000 

•860551 

.592715 

.147346 

-.026061 

•045662 

-.101684 

•000280 

■.700666 

.080085 

•7C6480 

•131016 

-.034746 

•0289C6 

-.102109 

-.000722 

•700000 

•899618 

•624245 

•146216 

-.044497 

•042696 

-.105322 

-.002526 

•700000 

.919151 

•9h0010 

•146140 

-.051061 

•032012 

-.114129 

-.001866 

' ."todobo ' 

• 92927'3 

ifoooboo 

.146750' 

-.054300 

.027691 

-•119066 

-.002879 


•00250 

•00250 


•00250 



•730000 

.797166 

0.000000 

•I3521B 

•021400 

•092784 

-•062434 

-.023837 

•730000 

•821483 

•169049 

•206373 

•0U217B 

•100373 

-•105798 

-.001764 

.730000 

.841018 

.304831 

.193819 _ 

-.007748 

.085537 

-.108302 

-.000122 

•730000 

•860331 

•440612 

.175541 

-.016334 

•066780 

-•106761 

•000497 

•730000 

•880083 

.576304 

•157126 

-.027170 

•049266 

-.107860 

-.000431 

.750000 

.899618 

^712175 

.138306 

-.037574 

• 029664l_ 

-.108644 

-.0w0652 

.730000 

•919131 

•647936 

•129373 

-.047613 

•013359 

-•114214 

-.002834 

.730000 

•938664 

.983738 

•162116 

-.054703 

.037978 

-.124138 

-.003276 

.750000 

.94I02^A _ 

l.QQQQQQ _ 

.163303 

-.055500 

.U3744Q 

-.125863 

-.003692 

•600000 

.824147 

0.000000 

.127774 

•041500 

.098737 

-.029037 

-.02T647 

.600000 

.841016 

.131115 _ 

.165463 

.024355 

.111711 

-.073752 

-.DQ6896 

•800000 

•860331 

•262922 

•187646 

•004386 

•093646 

-.093998 

*•003406 

•800000 

•680083 

•434729 

•171032 

-.014198 

•068071 

-.102981 

-.001931 

.800000 

•899618 

.386336 

.152971 

-.030480 

.043167_ 

-.109203 

-.001135 

•800000 

.919151 

.7383A2 

•136096 

-.041961 

•024164 

-.111932 

-.000620 

.600000 

•938684 

•890149 

.1^1219 

-.051689 

•012165 

-.119054 

-.002773 

.800000 

.952819 

1.000000 

.138215 _ 

-.056700 

.010658 

-..127558 

--t.Q373Q 

•900000 

•878110 

0.000000 

.074407 

•043400 

•073604 

-.000804 

-.034481 

.900000 

.899618 

.218797 

.145431 

.02Q996 

.096109^ 

-.040323 

-.00493A 

•900000 

.919151 

•417509 

•144435 

.007424 

.074544 

-.069891 

-.005422 

•900000 

•93668^ 

•616221 

•135577 

-.019811 

•043549 

-.092028 

-.003647 

.900000 

.958218 

.814933 

•120490 

-.042724 

.014445 

-.106045 

-.004h21 

•900000 

.076410 

1.000000 

•130533 

-.033900 

.007116 

-.123416 

-.005756 

.950000 

.905002 

Oa^OOOOOO 

.043i89_ 

.046200 

.058445 

.015055 

-.041484 

•930000 

•919131 

.169159 

•117863 

•035482 

•066208 

-.031656 

-.0(57426 

.930000 

.938684 

.404179 

•126733 

•016132 

•072745 

-.053988 

-.005768 

.950000 

.958218 

_ ..639199 

•1200o9 

-.010747 

.043857 

_ -.076213 

-.004679 

•950000 

.977751 

•874220 

•113669 

-.039349 

.013674 

-•i00216 

-.008362 

•930000 

.986203 

1.000000 

.121169 

-.056800 

•000264 

-.120884 

-.010597 

1.000000 

.932073 

0. vOOOOO 

•020245 

•034900 

.035123 

.014877 

-.049689 

1.000000 

.958218 

•364689 

•lu6719 

•016316 

•061215 

-.045504 

-.003359 

1.000000 

.977751 

•672452 

.096514 . 

-.003127 

_ .0387_73_ 

-.057740 

-.002603 

1.000000 

.997284 

•960016 

•098822 

-.022681 

•021900 

-.076922 

-.007513 

1.000000 

1.000000 

1.000000 

•102811 

-.025400 

•021256 

-.081556 

-.008717 

MINIMUM OF (C 

p 

- C ) ■ 

p 

• 0094 

AT B0«0000 

PERCENT SFMISPAN AND 100. 

0000 PERCENT CHORD 


MPPFR SURFACE 

LIMIT 






MAXIMUM OF (C 

- LIMITING C 


•00187 AT 30 

•uO percent 

SEMISPAN AND 

8.64 PERCENT CHORD. 


p I 

GRADIFNT GRADIENT * 

DELTAT • 2*707 SEC.# T • 23.278 SEC. 


SUMHARY OF PRESSURE LFVEL AND PRESSURE GRADIENT CONSTRAINT CYCLES 


C_ 

CYCLE « 
NUMBER 0 


K 

E 


MOST CRITICAL 

MOST CRITICAL C GRADIENT 

delta C P 

P PLANFORM LOCATION INCREMENT PLANFDRM LOCATION, 

(POSITIVE IS (IN PERCENT) (NEGATIVE IS (IN PERCENT) 

SATISFACTORY) SPANmISE CHORDVISE SATISFACTORY) SPANWISE CHORDWlSE 


i .01000 .461A0 .009^<»2 80.0000 100.0000 .001873 30.UOOO 8.6380 



<1 i^i^^^l^^^^^^t************^^**********^ 

SOLUTION FOR DESIGN C - .lObOOO 

L 

WITH 1 constraints ON PRESSURE GRADIENT 
WITH C constrained TO .010000 

M 

0 

pYaIjfo^T^ATION of solution pressure constraints ( 1 GRADIENT AND OTEVElT 

S PANWISE CHORDWISE 

(PERCENT) (PERCENT) 

GRADIENT CONSTRAINT AT 30.0000 8.6380 


A. 9 69 AND X » 130.R 5 0» Z IS CONSTRAINED TO -A. 070 

AT Y « A. 969 AND X ■ 180. 000# Z IS CONSTRAINED TO -10.160 
AT Y ■ A. 969 AND X ■ EA3.i90# Z IS CONSTRAINED TO -lA. 110 
AT Y • 6.625 AND X » 169.000# Z IS CONSTRAINED TO -6.320 


A C-L 
1 I 


C 

N • K 


T) E 

I - 1 
11 

2 

12 

3 

13 

A 

lA 

5 

15 

16 

7 

17 

6 

9 

10 

•010000 .A68216 

.330353 

•008370 

-.A5A879 

•018252 

.251809 

.005585 

-.13A100 

-.000389 

.206683 

•022227 

.123566 

-.005353 

-.0A2776 

-.006901 

-.172716 

-.OA0738 

-•02A299 

LAGRANGE MULTIPLIERS 

-.093930 

•0A661A 

-.000128 

•00079A 

•000233 

-.000231 

•000058 > 

•0000 AO. 

'.-•000005 

-.010791 


CONFIGURATION FORCE AND MOMENT BREAKDOWN 


1 





c 

L 

c 

D 

M 

0 




WING 

.09069 

.003698 

.003017 




FUSELAGE 

.00000 

•000001 

•003958 


WING INDUCED 

ON 

FUSELAGE 

• 00931 

.000806 

•003025 


WING INDUCED 

ON 

NACELLES 

0.00000 

•000177 

0.000000 




TOTALS 

•10000 

•C0A662 

•010000 



960-500 17 LOAD CHECK CASE 22 SPAN STA. WITH FUSELAGE AND Z TERMS _ 

SOLUTIO N PRESSURE DISTRIBUTION ^ ^ 

LOWER UPPER UPPER.. 


Y . 

X 

X-PRIME 

LIFTING 

THICKNESS 

surface 

SURFACE 

SURFACE 

--- 

- 


C 

C . 

C 

; C 

oc / ox ..,r 

6/2 

L 

CHORD 

P 

P 

P 

■ P-. 

P . 

.075000 

•O61A06 

0.000000 

-.092133 

•035300 - 

-.026767 

•065367 

-.016963 

•075000 

• 0«*8755 

•022113 

-•0139A6 

.02A509 

-•0031A1 

•010805 

-.013186 

.075000 

•11828P 

•0A7126 

•05033A 

•012303 

.011503 

-.038632 

-.010932 



•750000 

•919151 

.847956 

.133726 

-.047613 

.017436 

-•116290 

-•001B70 

. 750000 

.938684^ 

*983738 

.158842 

-.054703 

•034841 

-.121001 

-.001446 

.750000 

.9^102% 

1.000000 

.155074 

*».0595UO 

•033325 

-.12X749 

7.001574 

•900000 

•62A1^7 

0.000000 

-.U13436 

.041500 

•028X32 

.041568 

-.063220 

•600000 


.131115 

.148856 

.024355 

.093407 

-.055448 

-.012943 

•600000 

•880551 

.282922 

.180579 

•004366 

.090114 

-.090464 

-.005422 

•800000 

.880085 

.434729 

.175466 

-.014198 

-.070278 

-.105188 

-.002713 

.800000 

.899616 

•586536 

•160786 

-.030480 

.047675 

-.113111 

-.001237 

.800000 

.919151 

.738342 

•142513 

-.041961 

.027373 

-.115141 

-.000222 

•600000 

.93868^ 

.890149 

.131746 

-.951689 

.012429 

-.119317 

-.001729 

• 8O0OO0 

.952819 

l.OOOOl/O 

.12989A 

-.056700 

.006497 

-.123397 

-.001509 

.900000 

.878110 

0.000000 

-.074724 

.045400 

-.000962 

.073762 

-.081259 

.900000 

.899618 

.218797 

.123800 

.029996 

.065293 

-.038507 

-.009156 

.900000 

.919151 

.417509 

.142244 

•007424 

.073448 

-.068796 

-.006536 

•900000 

.938684 

.616221 

.137765 

-.019811 

.044643 

-.093122 

-.003842 

.90U000 

.958218 

.814933 

.121250 

-.042724 

.014625 

-.106425 

-.003658 

.900000 

.976410 

1.000000 

.121135 

-.0559100 

.002417 

-.118717 

-.003391 

.950000 

.905092 

0.000000 

-.110712 

.046200 

-.018606 

.092106 

-.096914 

.950000 

.919151 

.1*9159 

.081089 

.035462 

•067821 

-.013269 

-.014582 

•950000 

.930604 

.404179 

.120127 

.016132 

.069442 

-.050685 

-.007386 

.950000 

.950218 

.639199 

.119832 

-.U10747 

.043738 

-.076094 

-.004879 

•950000 

•9?7751 

.674220 

.110615 

-.039349 

.012136 

-.098678 

-.007327 

•950000 

.988205 

1.000000 

.11T397 

-.056000 

-.004602 

-.115998 

-.008170 

1.000000 

.932073 

O.OOOOUO 

-.143336 

.03^90« 

-.046668 

•096668 

-.118133 

1.000000 

.950218 

•384889 

.093031 

.016316 

.054371 

-.038660 

-.005931 

1.000000 

.977751 

.672452 

.093651 

-.003127 

.037442 

-.056409 

-.002977 

l.OOOOOO 

.997284 

•960016 

.091394 

-.022681 

.018186 

-.073208 

-.005630 

1.000000 

1.000000 

1.000000 

.092779 

-.025400 

.016239 

-.076539 

-.005976 

MINIMUM OF (C 


- C ) 

p 

1 • .0136 

AT eg.uOOr 

' PERCENT SEMISPAN AND 100 

•OOUO percent CHORD 


p 

UPPER SURFACE 

LIMIT 






MAXIMUM OF (C 

- LIMITING C 
P P 

) • 

.00108 AT 

7.50 PERCENT 

SEMISPAN AND 

19.72 PERCENT CHORD. 


GRADIENT 

GRADIENT 











06LTAT « 2.680 SEC./ T • 25.966 SEC. 



SUMMARY 

OF PRESSURE LEVEL AND PRESSURE GRADIENT 

CONSTRAINT CYCLES 







HOST CRITICAL 





MOST CRITICAL 



C GRADIENT 





DELTA C 



P 



C 


P 

PLANFORM 

LOCATION 

INCREMENT 

PLANFORM LUCATION 


CYCLE M 

K 

(POSITIVE IS 

( IN PERCENT) 

(NEGATIVE IS 

(IN PERCENT) 


NUMBER 0 

E 

SATISFACTORY) 

SPANWISE 

CHORDWISE 

SATISFACTORY) 

SPANWISE CHQROUISE 


1 .01000 

•46140 

.009442 

80.0000 

100. 0000 

.001873 

30.0CO0 8.6380 


2 .01000 

•46622 

•0136U3 

60.0000 

100.0000 

•OOiOeO 

7.500U 19.7202 



174 


SOLUTION FOR DESIGN C ■ .100000 

L 

WITH ? CONSTRAINTS ON PRESSURE GRADIENT 
WITH C CONSTRAINED TO .010000 

M_ , 

0 

4t4> ****«*#*^«#4i*«*«*««i»***«**** 

7unF 0R hT LOCATION of'^olutioiTpressure constraints ( Fgmdient^no 0 levelT 

SPANWISE C.HQR DMI.se 

(PERCENT) (PERCENT) 

GRAai.E.H.T . C O-NSTRAIN.T A T 3QtQ0QQ fl.oailQ 

GRADIENT CONSTRAINT AT 7.5000 19.7202 


AT Y ■ A. 969 AND X ■ 130.050# Z IS CONSTRATNEO TO -A. 070 

AT Y - A. 969 AND X - lyO.QOO# Z IS CONSTRAINED TO -1C. 160 

AH JL.«__2AA.A9Qf Z IS- CONSTRAINED TQ -l A .llQ 

AT Y • 6.6Z5 AND X • lB9.0oO# Z IS CONSTRAINED TO -8.320 


A C-L 
1 I 


0 E 

I ■ 1 

2 

3 

A 

5 

6 

7 

8 

9 

10 


11 

12 

13 

lA 

15 

16 

17 _ 




•019000^ .A72958 

.<>87378 

-.A25316 

.189910 

-.IA0A81 

.190797 

•115615 

-.030996 

-.038986 

-.169180 

-.112950 

.00«06^_ 

.016252 

.0055 85_ 

-.00035A 

.003075 

-.005353 

-.000A26_ 




LAGRANGE .MULTIPLIERS 

-.095586 

.03AA91 

.055210 

-.0002<i0 

.000852 

.00O23A 

-.000235 

.00005A 

•OOOOA9 

-.000066 


r.Q3936A 

CONFIGURATION FORCE AND NONENT BREAKDOWN 


C 

C C H 

L D Q 

WING .09063 .003752 .003178 

FUSELAGE #0110.00 tOQQOOl >QQ39}3_ 

WING INDUCED ON FUSELAGE .00937 «00o812 .00266A 

WING INDUCED ON NACELLES 0.00000 .000165 0.000000 





TOTALS ..lOOOu .008730 

.010000 





» 



969-500 17 

LOAD CHECK CASE 22 SPAN STA. 

WITH FUSELAGE 

AND Z TERMS 















/ 

< ^ . 


SOLUTION PRESSURE DISTRIBUTTOH 

t^t*************************** 

LOWER 

UPPER 

. U2PER 




Y 

8/2 ; 


X-PRIME LIFTING 

C 

CH(1RD P 

thickness 

C 

P 

SURFACE 

C 

E 

SURFACE 

C 

P 

SURFACE 
DC / DX 
P 

J . , . 



.075000 .O01A86 0.000000 *010929 .035300 .02A76A *013836 -.008219 

*075000 .098755 *02211 3 .016603 .U2A5QO #021111 -»^Q1AA69 -.007295 



•750000 

.919151 

.847956 

.121752 

-.047613 

•011449 

-.110303 

-.002189 


•750000 

•93866^ 

.983738 

.132031 

-.054703 

.032935 

-.119096 

-.003421 


.T30000 

.941024 

1.000000 

.153476 

-.055500 

•032526_ 

-.120950 

-.004081 


•sooooo 

.824147 

0.000000 

•147710 

.041500 

• lVi8705 

-.039005 

-.Oi.5853 


.800000 

.9»i01B 

.131115 

.171793 

.024355 

.104876 

— a 066917 

-.004810 


•800000 

•660551 

•282922 

.165059 

.004386 

.082354 

-.082705 

-.003004 


•600000 

•680085 

.434729 

.149961 

-.014196 

.057525 

-.092435 

■•.0021T5 


• 800000 

■899618 

. ^506536 

. - .134502 

-.030480 

.034533 

-.099969 

-.00153? 


•600000 

.919181 

.738342 

•120911 

-.041961 

.016571 

-.104339 

-.001101 


•800000 

•93B684 

•690149 

.116033 

-.051689 

.v/0457^ 

-.111461 

-.002521 


lSJWOOO 

■ .■95?ai9_ 

I.OOUOUQ 

• 1230<t0 

-.056700 

.0G3U70 

-.119970 

-.004294 


•900000 

.878110 

0.000000 

.096638 

.045400 

.084719 

-.0X1919 

-.018634 

- 

tPOfiOOO 

•899618 

.218797 

.126936 

.029996 

.086661 

-.040075 

-.003728 


•90000C 

•919151 

.417509 

.119639 

.007424 

•062146 

-.057493 

-.004904 


•900000 

.936684 

•616221 

.109115 

-.019811 

.030316 

-.078797 

-.004w99 


.900000 

.956216 

.814933 

.099039 

-.042724 

.Qfl3T2li 

—.0953 19 

-.003854 


.900000 

.976410 

1.000000 

.100057 

-.055900 

-.004122 

-.112178 

-.006472 


.950000 

.905092 

o.onoQoo 

.071318 

.046260 

.U72409 

.001091 

-.022756 


•950000 

.919151 

,169159 

.105961 

.035482 

.060256 

-.025705 

-.004845 


.950000 

.938684 

.404170 

•104100 

.016132 

.061429 

-.042671 

-.w05173 


.950000 

.956216 

.639_19_9 

.095604 

. -.010747 

•^31724 

-.064060 

-.005029 


.950000 

.977751 

.874220 

.091902 

-.039349 

.002680 

-.089222 

-•006U05 


.950000 

.986205 

l.OOOoOO 

.100134 

-.056800 

-.010233 

-.110367 

-.011597 


1 .000000 

.932073 

O.OOOOOQ 

'".06914”^'" 

.034900 

.059574 

-.009574 

-.027420 


1.000000 

.958218 

.384889 

.107535 

•016316 

.061623 

-.045912 

-.002865 


1*0^000 _ 

.977751^ 

, 672452 

.C99793 

— . mD3 12 7 

•04C414 

-.Q593B1 

-.003305 


ItOOOODO 

.997284 

•960016 

.104305 

-.022681 

.024641 

-.079664 

-.007561 


1.000000 

1.000000 

1.000000 

.108668 

-.025400 

•024194 

-.084494 

-.009446 


MINIMUH OF <C 

P 


- c > 

p 

- .0161 

AT 75.0000 

PERCENT SEmSPA^ 

i AND 100 

.0000 PERCENT CHORD 



UPPER SURFACE LIHlf 


HAXINUH OF (C 

P 

- LINITING C 

P 

) « 

.00067 AT 

55.00 PERCENT 

5ENI5P4N AND 

22.81 PERCENT CHORD. 


GRADIENT 

gradient 



DELTA! ■ 2. 

698 SEC.# T • 

28.604 SEC. 



SUHNARY 

OF PRESSURE LEVEL AND PRESSURE GRADIFNT 

■ CONSTRAINT CYCLES 









HOST CRITICAL 





C 


HOST critical 
DELTA C 

p 

planforh location 

C GRADIENT 
P 

INCREMENT 

PLANFORH 

LflCATinN 

i 

CYCLE 

NUNBER 

n 

0 

K 

E 

(POSITIVE IS 
SATISFACTORY) 

(IN 

SPANWISE 

PERCENT) 

CHOROWISE 

(NEGATIVE IS 
SATISFACTORY) 

(IN PERCENT) 
SPANWISE CH0R0W15E 


1 

2 

3 

.01000 
.01000 
.01000 . 

.46140 

•46822 

.47296 

•009442 

.013603 

.016050 

80.0000 

80.0000 

TS.OOOu 

lOC.CoOO 

100.0000 

lOO.ObOG 

•001673 

.001060 

30.000W 
7.5CuO 
PgfOQOQ 

6.6360 
*9.7202 
22i8y67 



Lf\ 



176 


SOLUTION FOR DESIGN C - .100000 

L 

WITH 3 CONSTRAINTS ON PRESSURE GRADIENT 
WITH C CONSTRAINED TO .010000 

_ N 

6 ^ 

*##««******«**#****«***«««*******«*« 

PLANFORM L^ATION OF SOLUTION PRESSURE CQNS“TRAINTS i 3~GRA0IENT AND 0 LEVEL) 

S PANWISE CHDRDWISE 

(PERCENT) (PERCENT) 

GRADIENT CONSTRAINT AT 30.0000 8*6360 

GRADIENT CONSTRAINT AT 7.5000 19. T"!©! 

GRADIENT CONSTRAINT AT 55.0000 22.8067 


AT Y - ^.969 AND X ■ 130.850# 7 IS CONS'tMTNED TO -4.070 
AT Y « 4.969 AND X ■ 189.000# Z IS CONSTRAltlio TO -10.160 
AT Y ■ 4.969 AND X • 243.390# Z IS CONSTRAINED TO -14.110 
AT Y - 6.625 AND X • 189.03./# Z IS CONSTRAINED TO -6.320 


A C-L 

I I 

c 

N . K 

r 0 . . ; 

‘ .1 - i' 

2 

3 

4 

■'5 

6 

7 •• 

;■ , a ---5 


w-.i: 10 


11 

1? 

13 

14 

15 

16 

17 




.010000 ' .4^4800 

-.1454wl 

.054701 

.213185 

-.073990 

-.155339 

-.041060 

.128217 

-.027750 


-.028291 


•016580 

.016252 

,005585 

-.004342 

•000490 

-•005353 

.000810 


> c i f.i H’ [' . 

1 T t '■ 

LAGRANGE MULTIPLIERS 

-.104929 

-.147483 

.281509 

.395908 

-.000694 

.001247 

.000233 

-.000172 

.000079 

.000019 


-.000317 

-.141623 









CONFIGURATION FORCE AND MOMENT BREAKDOWN 









C 

C 

c 

H 









L 

D 

0 








WING 

• 09051 

• 003912 

.003217 







WING INDUCED 
WING INDUCED 

FUSELAGE 
ON FUSELAGE 
ON NACELLES 

•00000 

•00949 

0.00000 

•000001 

.000824 

.000212 

.003958 

.002825 

0*000000 








TOTALS 

•lOOOo 

.004948 

.010000 






f 


969-500 X7 LOAD CHECK CASE 22 SPAN STA. WITH FUSELAGE AND Z TERNS 


«^^«**** **************** ****** 
SOLUTION PRESSURE DISTRIBUTION 

»♦♦»»♦***»»»*»*»»*♦»***♦»♦*»*♦ 



X 

X-PRIME 

LIFTING 
. C 

THICKNESS 

c - 

LOWER 

SURFACE 

C 

UPPER 

SURFACE 

C 

UPPER 
SURFACE 
DC / OX 

672 

L 

CHORD 

P 

p 

P 

p 

P 

.075000 

.061486 

0.000000 

.074924 

.035300 

.056762 

-.016162 

-.004951 

075000 

AAA 

.098755 

1 1 O') aiu 

.022113 

«£.*? i 0*. 

.078737 

AQ*1 3 QK 

•024509 

. 99tS9 

•043200 

.ft?ft928 

-•U35537 

-.004579 

-.004467 



•T5O000 

’ .93868A 

.983738 

.123596 

-.059103 

• uio ri0 

-V1O9078 - 

^<002091 

.750000 

.9A1029 

1.000000 

.123579 

-.055500 

.017578 

-.106002 

-.001899 

.800000 

.82A147 

0.000000 

.109956 

.091500 

.009578 

-.019870 

-.013999 

.600000 

•8A1018 

.131115 

.133076 

.029355 

.085518 

-.097559 

-.005596 

.800000 

.860551 

.282922 

.139989 

.009386 

.067067 

-.067917 

-.009057 

•600000 

.880085 

.A3A729 

.127027 

-.019190 

.096959 

-.081368 

-.003070 

.800000 

.099610 

.506536 

.118298 

-.030900 

•026906 

-.091892 

-•002015 

•600000 

.919151 

.7383A2 

•105696 

-.091961 

.009039 

-.096007 

-.000837 

.800000 

.93868A 

.890199 

•108691 

-.051689 

.000876 

-.107765 

-.003895 

.sooooo 

.952819 

1.000000 

.119095 

-.056700 

-.001903 

-.115997 

-.001236 

.900000 

.076110 

0.000000 

•063609 

.095900 

.078302 

-.005502 

-.015193 

.900000 

.099610 

.218797 

.112899 

.029996 

.079815 

-.033029 

-.009509 

.900000 

.919151 

.917509 

.111909 

.007929 

.058281 

-.053628 

-.005599 

.900000 

•93868A 

•616221 

.109697 

-.019811 

.028109 

-.076588 

-.009206 

•900000 

.950218 

.819933 

.092933 

-.092729 

.000917 

-.092016 

-.005752 

•900000 

.976A10 

1.000000 

.101239 

-.055900 

-.007531 

-.108769 

-.002287 

.950000 

.905092 

0.000000 

.068169 

.096200 

.V70635 

.002665 

-.017980 

.950000 

.919151 

.169159 

.097539 

•035982 

.076095 

-.021993 

-.005212 

.950000 

•93866A 

.909179 

.100089 

•016132 

.059929 

-.090666 

-.005696 

•950000 

.958218 

.639199 

•093160 

-.010797 

.030912 

-.062768 

-.009781 

•950000 

.977751 

.879220 

.080008 

-.039399 

•000733 

-.087275 

-.008685 

•950000 

.988205 

l.OUOOuO 

.090979 

-.056600 

-.018063 

-.105537 

-.006562 

1.000000 

.932073 

o.oooooo 

.056750 

•039900 

.053375 

-.003375 

-.021102 

1.000000 

.958218 

•369889 

•068611 

.016316 

•052261 

-.036550 

-.003088 

1.000000 

.977751 

.672952 

.079809 

-.003127 

•030921 

-.099388 

-.002530 

1.000000 

.99728A 

.960016 

.078390 

-.022681 

.011659 

-.066681 

-.009785 

1.000000 

1.000000 

l.OOOOUO 

.077821 

-.025900 

.006761 

-.069061 

-.003239 

MINIMUM OF (C 

D 

- C ) • 

• 0215 

AT 60.0000 

PERCENT SEMISPAN AND 100, 

,0000 PERCENT CHORD 


r 

UPPER SURFACE 

LIMIT 






MAXIMUM DF (C 

- LIMITING C 
P P 

) ■ 

.00073 AT 15 

.00 PERCENT 

semispan AND 

10.90 PERCENT CHORD. 


GRADIENT GRADIENT 


DCLTAT ■ 2.727 SEC.# T - 31.39X SEC. 

SUhHARY OF PkfcaSURE LEVEL AND PRESSURE' GRADIENT CONSTRAINT CYCLES 


C 

CYCLE H 
NUNBER 0 


MOST CRITICAL 
DELTA C 

P PL-ANFQRH LOCATION 

(POSITIVE IS (IN PERCEHT) 

SATISFACTORY) SPANl^ISE CHQRDWISE 


MOST critical 
C GRADIENT 

_ P _ 

INCREMENT -PLANFORH LOCATION 

(NEGATIVE IS (IN PERCENT) 

SATISFACTORY) SPAHkISE CHQRONISE 


i 

•OlOOC 

.96190 

• O09992 

80.0000 

100.0000 

2 

.0X000 

•96622 

•013603 

80.0000 

100.0000 

3 

•olobo 

.97296 

.016050 

75.0000 

iob.o'oob 

9 

.01000 

•99980 

.021503 

80.0000 

100.0000 


.001873 30.0000 8.6380 

„.„.0010eo„ 7.5000 __19.7202 

• 000672 55.'000b 22.8067 

•000735 15.0000 10.A016 


30.00b0 d.638C 


PRESSURE GRADIENT CONSTRAINI REMOVED AT 



SOLUTION POR OFSIGN C • .100000 


WITH 2 CONSTRAINTS ON PRESSURE GRADIENT 
WITH C CONSTRAINED TO .010000 

M 

0 

■p L AN rOR tt 1 DC AT I ON sWOTl ON'^rsSl^E t^NSTR AINTTI rcTAOuTT 0 LEVEL) 

S_P_ANW IS_E C HORDWISE 

(PERCENT) (PtRCENT) 

GRADIE NT CON STRAIN T AT 7, 50o 0 19.72 02 

GRADIENT CdNSTRAlNT AT 55.0U00 22.8067 



AT Y ■ A.969 
AT Y . A. 969 
AT V • A. 969 

AND X - 130.630f Z IS 
AND X • 189.000# Z IS 
AND X • 2A3.390# 1 IS 

constrained 

CONSTRAINED 

CONSTRAINED 

TO -A. 070 
TO -10.160 
TO -lA.llO 





c 

AT Y • 6.625 

AND X • 189. CuO# Z IS 

constrained 

TO -8.320 





A C-L 
T I 




1 > -%•' ' 


N 

K 








0 

E T ■ 1 

2 3 

A 

6. -« 6 . 

7 

8 

9 

10 


11 

12 13 

lA 

15 16 

17 




.010000 

•AP31A3 .285119 

-.302363 ,207329 

-•116617 

.085936 .051099 

.029776 

-.1X6159 

-.001211 

-.057662 


•00681A 

.016252 .005565 

-.00169A 

-.00096A -.005353 

•U0O379 




LAGRANGE 

HULTIPLIERS -.09960A 

.121330 .135209 

-.0003Q8 

.00102A .000221 

-.000228 

.000027 

•000058 

-.0001A8 


096228 

CONFIGURATION FORCE AND NONENT BREAKDOWN 

_ 


c r N 

L 0 0 



WING 

FUSELAGE 

.090AT 

.00000 

•003809 

.000001 

.003257 

.003956 



WING INDUCED 

ON FUSELAGE 

•00953 

.000827 

.002785 



WING INOUCFD 

ON NACELLES 

o.oocoo 

.900195 

O.OOOOuO 




total's 

.10000 

«C0Ad31 

.OlOCOO 



969-500 

17 LOAD CHECK 

CASE 22 

span sta. 

WITH FUSELAGE AND Z TERMS 








SOLUTION PRESSURE' DISTRIBUTION 

, : LOWER UPPER .upper: 


Y 

X 

X-PRIMf 

LIFTING 

THICKNESS 

surface 

SURFACE 

SURFACE 


- 


C 

C 

C 

C 

DC / OX 

8/2 

L 

CHORD 

p 

P 

p 

P 

P 

►075000 

•D81A66 

0.000000 

-.010196 

•035300 

•01A202 

.02A398 

-.010886 

►075000 

.098755 

022113 

.020937 

.02A509 

•0X8301 

-.010637 

-•008A85 


J 



#800000 

.952819 

1.000000 

•116670 

-.056700 c - 

-•U0O0X5 

-•116885 

-.00X541 

.900000 

•878110 

0.000000 

-.023012 

.045400 

•024894 

.047906 

-.oi5462 

.900000 

.899616 

.210797 

.X097<J3 

.029996 

.078289 

-.031503 

-.007375 

.900000 

.919151 

.417509 

.12C382 

.007424 

•062518 

-.057865 

-.006056 

.900000 

.93868^ 

.616221 

.114578 

-.0198U 

.033049 

-.081529 

-.004189 

•900000 

•958218 

.014933 

•101662 

-.042724 

.005041 

-.096641 

-.004050 

•900000 

.976410 

i. 000000 

.103289 

-.055900 

-.006505 

-.109795 

-.003141 

•950000 

.905092 

0.000000 

-.049860 

.046200 

.011816 

•061684 

-.666083 

.950000 

.919151 

.169159 

.078a74 

.035482 

.066363 

-.011811 

-.610807 

.950000 

•9306R4 

.40A179 

.102306 

•016132 

.060577 

-.041819 

-.006656 

•950000 

.958210 

.639199 

•099634 

-.010747 

•033639 

-.065995 

-.005022 

.950000 

.977751 

.874220 

.092731 

-.039349 

•003094 

-.089636 

-.007540 

•950000 

•988205 

1.000000 

.093826 

-.056800 

-.013367 

-.107213 

-.007860 

1.000000 

.932073 

0.000000 

-•«66477 

•034900 

-.Ou8238 

.058238 

-.080495 

1.000000 

.95R21R 

.384000 

.090006 

.016316 

.053259 

-.037548 

-.004952 

i.oboooo 

.977751 

.672452 

.090328 

-.003127 

.035681 

-.054647 

-.003176 

i;oooooo 

.997284 

.960016 

.008812 

-.022601 

.016695 

-.071917 

-.005205 

1.000000 

1.000000 

l.OOOOOO 

.089507 

-.025400 

•014604 

-.U74904 

-.005141 

MINIMUM DF (C 
P 


- C ) 

P 

- .0201 

AT 80.0000 

PERCENT SEMISPAN AND 100 

•OOOO PERCENT CHORD 


UPPER SURFACE 

LIMIT 






MAXIMUM OF (C 

- LIMITING C 

) ■ 

•OOOOn AT 15 

.00 percent 

SEMISPAN AND 

13.20 PERCENT CHORD. 


p p 

GRADIENT GRADIENT 


DELTAT « 2.722 SECw T » 3^^113 SEC> 


summary of pressure level and pressure gradient constraint cycles 





MOST CRITICAL 
DELTA C 



MOST CRITICAL 
C GRADIENT 
P 





C 


P 

PLANF-ORM 

LOCATION 

INCREMENT 

PLANFORM 

LOCATION 


CYCLE 

M 

K 

(POSITIVE IS 

(IN PERCENT) 

(NEGATIVE IS 

(IN PERCENT) 


NUMBER 

0 

E 

SATISFACTORY) 

SPANWrSE 

CHOROWISC 

SATISFACTORY) 

SPANWISE 

CHOROWISE 


1 

2 

•ciooo 

.46140 

.013603 

P0.C600 

75.0000 

iuC.O^uO 

100.0000 

•601060 

7.5600 

55.0000 

19.7202 

22.S067 


3 

.01000 

.48314 

.020115 

80.0000 

luO.OOOO 

•OOOoOl 

15.0000 

13.2033 




180 


SOLUTION FOR DESIGN C • ,100000 

L 

i^lTH 3 CONSTRAINTS ON t»RESSURE GRADIENT 
WITH C constrained TO ,01000U 

__N 

0 

9 Ca^np or'h" "loca f T o n~ o f "sarLUTloNTp es su^e const^ aTnts~( 3 gTa en tH^n d 0 l e v e l > 

SP.^HWJS.£ ^HDROWl^E 

(PEPCENTI (PERCENT) 


■GRAPI.ENT CgNj.TRA.INT. at l^^sm 19.,J.ZQZ 

GRADIENT constraint AT 55.00U0 22.8067 

GRADIENT CONSTRAINT AT 15.0000 13.2033 


AT V . 

A. 969 

and X • 

130.650# 

7. 

IS 

constrained 

TO 

-4.070 

AI.1_5 

<*.96^ 

-AND JL_« 

1R9 ■ OOP ■ 

_Z, 

_LS_ 

CONSTRAINED 

_ia- 

-lO^lAD 

AT Y ■ 

A. 969 

AMO X • 

2<t3.390# 

z 

IS 

CONSTRAINED 

TO 

-14.11D 

AT Y - 

6*625 

AND X - 

ItlP.OoO# 

7 

IS 

constrained 

TO 

-8.320 


A C-L 

I 1 


c • ^ ■ *■ ■ 

_0- E L_^_i 1 J V... _-JT _ 1: Q <l IIL 


_ .jlKlQQO *A8J>01Z 

s U 

^5Q0B24_ 

12 

-.456.754 

13 

14 

15 

.190669 

16 

17 

-.JL49810 


•.070545 

LAGRANGE MULT IPLIERS 

.004940 

-.097487 

.018252 

.071945 

.005585 

~-^^001068~" 

-.001501 

-!o05353 

.000942 

^00185 
.000213 

-.0UQ117 

•.000083 

■ PDOCQfl , _ 


-.000079 

-.005738 










C QNFI GURATIQN FORC E A ND HQH EN T BREAKDOWN 

C 

c c n 




_ . WING _ 

L 

.09039 

D 

.003624 

P 

.0032^92 




FUSELAGE 

•00000 

.000001 

.003956 


WING INDUCED 

UN 

FUSELAGE 

.00961 

.000833 

.002750 


WING INDUCED 

_HN_ 

NACELLES 

0#OOiOX)_ 

.000193 

_ O.OoOOOO _ _ _ 




totals 

•lOOOG 

.004853 

.010000 



969 

-500 17 LOAD 

CHECK CASE 

22 SPAN STA. 

WITH FUSELAGE 

AND Z TERMS 









*^*^^^^^i^c^t^****>**t *>¥********* 

SOLUTION PRESSURE DISTRIBUTION 








Y 

X 

X-PRIME 

LIFTING 

C 

THICKNESS 

C 

. ‘LOWER 
SURFACE 
C 

UPPER 
SURFACE 
' C 

UPPER 
SURFACE 
DC / DX 



i > V.* V . 


B/2 

L 

CHORD 

P 

P 

p 

P 

P 





.075000 

iP6,lM6 

0 .OOOOOj 

-.044770 

.035300 . 

-.003.085 

.041685 

-.013245 






— * ... 

. 













^*4************************^***** 4 **^^4*******^***^^*^i^*4*0*****0* 


SUHHARY OF PRESSURE LEVEL AND PRESSURE GRADIENT CONSTRAINT CYCLES 




MOST niTlCAL 



MOST CRITICAL 
C GRADIENT 




4 

c 


MOST CRITICAL 
DELTA C 

P 

PLANFORM 

LOCATION 

C GRADIENT 
P 

INCREMENT 

PLANFORM 

LOCATION 


CYCLE M 

K 

(POSITIVE IS 

(IN PERCENT) 

(NEGATIVE IS 

(IN PERCENT) 


NUMBER 0 

F 

satisfacthry) 

SPANWISE 

CHORDWISE 

SATISFACTORY) 

SPANWISE 

CHORDWISE 


1 .01000 
2 

.A61A0 

.013603 

60.0000 

7B.000U 

100.0000 

lOO.OfUO 

.001060 

7.5000 

55.0000 

19.7202 

22.8067 


3 .01000 

•A831A 

.020115 

60.0000 

100.0000 

.000001 

15.0000 

13.2033 


A .01000 .A8502 

LARGEST VALUES QF WING 

.016510 
UPPcR SURFACE 

7.5000 

lOO.OOOO 

-.000116 

35.0000 

18.A565 



LONGITUDINAL PRESSURE 6RAOIFNT 


DUE TO BODY BUOYANCY AND UPWASH LOADINGS# 

AND TO WING THICKNESS PRESSU RES 

PLANFORM LOCATION 

LARGEST (IN PERCENT) 

GRADIENTS SPANWISE CHORDWISE 

__1 ♦003106 3^.00 lP_fJ*q 

2 .003106 15.00 13.20 

3 .003079 10. OU 11.66 

A .0030 79 10.0_^_ 1A.25 

5 .003039 20.00 11.97 

6 .003032 17.50 12.61 

_7_ ip029Al 12.50 11.05 

8 .d029Al 12.50 13.75 

9 .002765 25.00 19.50 

10 tPP?7<^5_ _ 25.00 13. 8A 

li' .002372 “35.00 ib,A6 

12 .002366 7.5w 17.22 

969^00 17 LOAD ThFCI^ TaSE r2”"SP^“STA7 "wYtH^F U S ELAG'FA rTo Z TERMS 


00 
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CAMBER SURFACE CORRESPONDING TO OPTION h 


969-500 17 LOAD 

CHECK CASE 22 

span sta. with 

FUSELAGE AND 

Z TfRMS 


SPANWISE 

DISTRIBUTION OF 

SECTION ORAGf 

LIFTf AND PITCHING MOMENT 


Y 


SECTION 

SECTION 

SECTION 




C 

C 

C 


B/2 

CHORD 

0 

L 

M . 


0.0000000 

103.6617000 

0.0000000 

.0609469 

-.0551104 


.0250000 

177.9A^526^ 

0.0000000 

.0635613 

-.0597203 


.0500000 

172.0073528 

0.0000000 

.0688513 

-.0668626 


.0750000 

166.0701792 

.0073901 

.07771^7 

-.0776302 


•1000000 

160.1330000 

•0053355 

•0765027 

-.0774657 


.1250000 

154.195165Q 

.0044110 

.07579i5 

-.0766723 


.1500000 

1A8. 25669^1 

.0049669 

.0750135 

-.0003416 


.1750000 

1A2. 3260032 

.0048712 

.0753591 

-.0840483 


.2000000 

136.3933123 

.0047023 

.0762417 

-.0992302 


.2500000 

124.6106675 

.0047351 

.0764822 

-.1025623 

' 

•3000000 

113.9394744 

.0053322 

.0844334 

-.1262182 


.3500000 

103.2662613 

.0055635 

.0905116 

-.1566280 


.AOOOOOO 

92.5970802 

.0049410 

.0991832 

-.20^.9582 


.A750000 

76.6960487 

.0050638 

.1107n63 

-.2881715 


.5500000 

63.0912977 

.0036330 

.1254547 

-.4233732 


.6 2 5 )333. 

W. 4365^57 

.00iU>8 

. It373l>n 

64!»3 739 


•6250000 

49.4805467 

.0011858 

.1407865 

-.6448738 


■ .7000000 

35.8817956 

-.0038208 

.1587721 

-1.05B5959 


.7500000 

30.«922200 

-.0008203 

.1547333 

-1.2372215 


.8000000 

27.3627760 

-.0009678 

.1345567 

-1.2247928 


• 90~06000 

20.9038880 

-.0010630 

.1040656 

-1.28319B9 


.9500000 

17.6744440 

.0012516 

.0782925 

-1.1654958 


1.0000000 

14.4450000 

.0028522 

.0648762 

-1.5637930 




SPANWISE 

integration 

BY TRAPAZOID RULE 

■ 311.: 

572109 FOR KOPT. 

LGADNO(KQPT) 

. KVAR ■ 

10 

0 2 


Y 

F( Y) 

Y 

F{yy 

Y 

F( Y) 

Y 

FlY) 


Y 

F(Y) 

0.00000 

44.26773 

.39873 

42.83842 

.79745 

41.40910 

1.19618 

39.979/P 


1.5949U 

38.55047 

1.99363 

37.12099 

2.39236 

35.69184 

2.79108 

34.26360 

3.18981 

32.03537 


3.98726 

29.99861 

4.78471 

27.42982 

5.58217 

24.86084 

6.37962 

22.29185 

7.57880 

18.46383 


6.77197 

15.18862 

9.96815 

11.91341 

11.16433 

8,63819 

li. 96178 

7.36478 

12.75924 

6.58732 


14.35414 

5.03241 

15.15159 

4.25495 

15.94904 

3.47749 









SPANWISE 

INTEGRATION 

BY TRAPAZOID RULE 

• 8584. 

760660 FOR KOPT* 

LOAONOfKOPT) 

. KVAR • 

18 

0 3 


Y 

F( Y) 

Y 

F(Y) 

Y 

F(Y) 

Y 

F(Y» 


Y 

F(Y) 

0.00000 

1959.63231 

.390T3 

1835.13002 

.79745 

1714.71362 

1.19618 1596.36311 


1.59490 

1406.13839 

1.99363 

1377.96822 

2.39236 

1273.90755 

2.79108 

1173.99455 

3.18961 1070.16126 


3.98726 

899.92852 

4.78471 

752.39516 

5.58217 

618.06119 

6.37962 

496.9*1650 

7.57560 

340.91299 


8.77197 

230.69410 

9.96815 

141.92924 

11.16433 

74.61840 

11.96A70 

54.23998 

12.75924 

43.39202 


14.35414 

25,. 32513 

15.15159 

18.10461 ' 

15.94904 

12.09296 








__ 

SPANWISE 

INTEGRATION 

BY TRAPAZOID RULE 

• 25.' 

932097 FUR KOPT» 

LOAONO(KOPT) 

. KVAR • 

10 

0 4 



F(Y) 

Y 

F(Y) 

Y 

F(Y) 

Y 

F<Y) 


Y 

F(Y) 

0.00000 

2.69798 

.39873 

2.72287 

.79745 

2.85107 

1.19618 

3.1066b 


1.59490 

2.94922 

1.99363 

2.81349 

2.39236 

2.67737 

2.79108 

2.58207 

3.18961 

2.50342 


3.96726 

2.35437 

4.78471 

2.31599 

5.58217 

2.25020 

6.37962 

2.21098 

7.57580 

2.04554 


6.77197 

1490548 

9.96815 

1.67728 

11.16433 

1.37150 

11.96178 

1.13988 

12.75924 

.88637 


14.35414 

.52380 

15.15159 

.33313 

15.94904 

.29516 









SPANWiSt integration BY TRAPAZOID PULE 


1.09G969 FDR KOPTt LOAONOUOPn^ KVAR • 


16 


0 


5 
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Y P(Y) 

• 0.00000 0.00000 

1.99363 .1637A 

Y F(Y1 

.39873 0.00000 

2.39236 .17726 _ 

Y 

.79765 

2^79108 

F(Y) 

0.00000 

.16690 

Y 

1.19618 

3.18981 

F(Y> 

•29566 

.15660 

Y 

1.59690 

3.98726 

F(Y) 

•20569 

.16205 

A.78A71 .1A626 

9.9681S .01A13 

15.15159 .00533 

5.58217 .13831 
11.16633 -.03301 
15.96906 .00992 

6.37962 

11.96178 

*11016 

-.60606 

7.57580 

12.75926 

.09307 

-.00637 

0.77197 

16.35616 

•05622 

-.00535 

SPANWISE 
Y F(Y» 

INTEGRATION BY TRAPAZOID RULE 
_ _ - V _ F<Y) 

- -1205.675069 FOR KOPT. LOAONO(KOPT>» KVAR - 

Y F(Y> Y FIYJ 

16 0 6 

F(Y) 

0.00000 -107.99616 
1.99363 -108.663A9 
A.78A71 -9A. 96596 _ _ 

.39873 -lu9, 59660 
2.39236 -102.60252 
5.58217 -96.8J569 

.79765 

2.79100 

6.37962 

-116.65063 

-98.67226 

-99._86148_ 

1.19618 

3.18981 

7.57580 

-126.06286 

-96.2w650 

-98.26161 



1.59690 
3.98726 
B. 77197 

-115.12679 

-92.29871 

-97.66969 

9.96815 -91.526AA 

15.15159 -21.10086 

U.lbirSS -78. 99073 
15.99909 -18.91089 

11.96178 

-67.1U688 

12.75926 

-53.16722 

16.35616 

-32.69718 

C • -100020 

X 

CP 

C ■ .006862 ■ 

.708206 

K ■ 

.685976 




L 

0 L 


E 



* 


S 

C . _ . _ 







REF 

— — • .920569 

S 

M 

-.057282 C 

C M 

.009993 






PROG 

L 0 








CONFIGURATION FORCE AND MOMENT BREAKDOWN 


C 





C 

C 

M 





L 

D 

0 




WING 

.09061 

.003835 

.00328" 




FUSELAGE 

•00000 

.000001 

.003058 

WING 

INDUCED 

_QN_ 

FUSELAGE _ 

_ . aO_96J_ 

.000833 

.002750 

WING 

INDUCED 

ON 

NACELLES 

U. 00000 

.000193 

O.OOOOwO 


total s _ >10002 t OQ^86 ^ 


LOWER UPP ER 


Y 

B/2 

X 

LENGTH 

X-PRIME 

CHORD 

Z 

CHORD 

z 

LIFTING 

c 

p 

THICKNESS 

C 

P 

SURFACE 

C 

P 

SURFACE 

C 

P 


0.00000 

0.00000 

O.OOOOn 

0.00000 

O.uOOOO 

.01760 

O.OOuOO 

-.00730 

-.02670 


0.00000 

.02062 

.02385 

O.OOOuO 

0.00000 

.02300 

.00363 

-.00611 

-.02<J11 


0.00000 

•06016 

.06666 

0.00000 

0.00000 

.02831 

.00669 

-.00^98 

-.03329 


0.00000 

.05969 

•06903 

0.00000 

O.OOOOO 

.03676 

•01060 

-.00282 

-.03758 


0.00000 

.07922 

.09162 

0.00000 

0.00000 

.06163 

.016X9 __ 

-._0i)067 

-.06190 


0.00000 

.09876 

.11621 

0.00000 

0.00000 

.03768 

•01696 

.00013 

-.03735 


0.00000 

.11829 

•13660 

0.00000 

0.00000 

.02728 

.U1913 

-.00029 

-.02757 


0.00000 

.13782 

.15939 

0.00000 

O.OuOOO 

.01839 

.Ol_0_97 

-.00239 

-.02078 


0.00000 

.15735 

• 18196 

O.OoOOO 

0.00000 

•01133 

.01556 

-•00665 

-.01818 


0.00000 

.17669 

•20657 

0.00000 

0.00000 

•00828 

•01235 

-.00887 

-.01715 


0.00000 

.19662 

.22716 

O.OQoOO 

0.00000 

.02106 

•0l016 

-.^132 

-.02236 


0.00000 

.21595 

•26975 

0.00000 

0.00000 

.03380 

.00792 

.00623 

-.02756 


0.00000 

•23569 

.27236 

0.00000 

O.uOOOO 

.06655 

.00705 

•01513 

-.03162 




OtOOOOO 

•25502 

.29493 

o.ooooo 

0.00000 

.05931 

•00619 

•02404 

-.03527 

0.00000 

.27^55 

.31752 

c.ooooo 

0.00000 

.06599 

.00512 

•02812 

-.0378T 

0.00000 

.29^00 

.34011 

0.00000 

0.00000 

.07090 

.00399 

•03060 

-.04010 

0.00000 

.31362 

.'^6270 

o.ooooo 

0.00000 

.07581 

•00332 

.03394 

-.04187 

0,00000 

.33315 

.38529 

O.OOOoO 

0.00000 

.06072 

.00301 

.03744 

-.04329 

0.00000 

.35269 

.40786 

6. OOoOO 

0.00C03 

.08247 

.00319 

.03945 

-.04302 

o.ooooo 

.37222 

.43047 

0.00003 

0.0003J 

.37831 

.00432 

.03870 

-.03961 

0.00000 

.39175 

.45306 

0.00030 

0.00000 

.07415 

.00518 

.03768 

-.03647 

0.00000 

.41129 

.47565 

0. OOuOO 

0.00000 

.06999 

.00427 

.03490 

-.03509 

0.00000 

.4308? 

.49824 

0.00030 

C/.OCOOO 

.06502 

.00337 

.03212 

-.03371 

o.ooouo 

.45035 

.52083 

O.OOOuO 

0.00000 

.06-'67 

.00216 

.G3103 

-.03604 

0.00000 

.46989 

.54341 

0.00030 

0. OoOOu 

.07002 

. uOb 96 

.03000 

-.03994 

C.OQOOO 

.40942 

.56600 

c.ooooo 

0,00000 

.07237 

.00047 

.02987 

-.04250 

0.00000 

.50895 

.58859 

o.ooooo 

0.00000 

.07472 

•0C329 

.02996 

-.04476 

0.00000 

.52049 

.61118 

0.00000 

0.00000 

.07702 

-.00014 

.03074 

-.04706 

0.00000 

.54802 

.63377 

O.ooooo 

0.60O00 

.06168 

-.00081 

.03221 

-.04947 

0.00000 

.56755 

.65636 

0.00000 

C.OOOjO 

.08554 

-.00161 

.03350 

-.05196 

0.00000 

.58709 

.67095 

o.ooooo 

0.00030 

.08940 

-.30269 

.03465 

-.05475 

0.00000 

.60662 

.70154 

0.00000 

0.00000 

.09267 

-.00371 

.03543 

-.05725 

o.coooo 

.62615 

.72413 

0.00030 

0.00000 

.08796 

-.00389 

.03221 

-.05575 

0.00000 

.64569 

.74672 

O.OOOOO 

0.00030 

.06324 

-.00407 

.02899 

-.05424 

0.00000 

.66522 

.76931 

O.OOOOo 

O.OuHOO 

.07852 

-.00553 

•0245u 

-.05402 

0.00000 

,68475 

.79100 

0,00030 

0.O0003 

.07380 

-.3«720 

.01970 

-.05401 

0.00000 

.70420 

.81449 

0.00000 

0.00000 

.07054 

-.0u945 

.01516 

-.05538 

0.00000 

.72382 

.83708 

0.00000 

0.00000 

.06810 

-.01203 

•01057 

-.05753 

0.00000 

.74335 

.85967 

0.03030 

0.00000 

.06566 

-.01429 

.00630 

-.05936 

0.00000 

.76289 

.08226 

0.00030 

0. OOuOO 

.06322 

-.01615 

.00243 

-.06078 

0.00000 

.78242 

.90485 

0.00000 

O.OOoOO 

.06204 

-.01799 

-.00125 

-.06329 

0.00000 

.00195 

,92744 

0. 000 JO 

0. uOuOO 

•06553 

-.01980 

-.00426 

-.06979 

0.00000 

.02148 

.95003 

0.00000 

C.OOOjO 

.06901 

-.02160 

-.00726 

-.07629 

6.00000 

.‘84102 

.97262 

o.ooooo 

0.00000 

.07249 

-.02382 

-.oloifo ■ 

-.08319 

0.00000 

.06055 

.99521 

0 .OOOoO 

0.00000 

.07597 

-.02603 

-.01412 

-.09009 

0^00 OOP 


I.OOOOO 

0.00000 

0.00000 

.07671 

-.02650 

-.01484 

-.09156 

•02500 



.02716 

0.00000 

U.OOoOC 

0 .OOuOu 

.01760 

•00300 

-.00420 

-.02180 

•02500 

.04016 

.01553 

0.00000 

0.00000 

.02147 

.00443 

-.00412 

-.02559 

Vbaso'o' 

.0~5969 

.03887 

0.00000 

o.ooooo 

•02728 

.00650 

-.00401 

-.03126 

.02500 

.07922 

.06222 

0.00000 

0.00000 

.03267 

.00902 

-.00381 

-.03648 

.02500 

.09876 

.08556 

jj.OOOOO 

O.OQOQO 

.03767 

.01172 

-.00353 

-.04121 

.02500 

.11629 

.10890 

O.OOOwO 

O.OOCOu 

.03741 

.01358 

-.00368 

-.04129 

.02500 

.13782 

•13225 

0.03000 

0.00000 

.02859 

.01404 

-.00523 

-.03382 

.02500 

.15735 

.15559 

0,00000 

0.00000 

•02232 

.01391 

-.0059x 

-.02823 

.02500 

.17689 

.17893 

0,00000 

o.ooooo 

•02414 

.01186 

-.00447 

-.02860 

.02500 

.19642 

.20228 

0.00030 

O.OOOuO 

.02687 

.00991 

-.00236 

-.02923 

.02500 

.21595 

.22562 

0.00000 

0.00000 

•03803 

•00B96 

.00579 

-.03225 

.02500 

.23549 

“ .24096 

“o.oo'ooo 

O.QOUOO 

•04920 

• 00864' 

.01394 

-.03526 

.02500 

.25502 

.27231 

0.00000 

0.00000 

.06036 

.00609 

.02307 

-.03730 

•02500 

.27455 

.29565 

O.OOOOo 

U.uOuOQ 

•07153 

.OuB18 

.03224 

-.03928 

"■.62566 

.29409 

.31899 

o.ooooo 

6. OOOuO 

; 075 35 

.00733 

.03509 

-.04026 

.02500 

.31362 

.34234 

0.00000 

0.00000 

.07750 

.00625 

.03649 

-.04101 

•02500 

.33315 

•36568 

0.00300 

0.00000 

.07965 

.00512 

• 03763 

-.04162 

.02500 

.35269 

.38902 

6.00000 

0,00000 

•08160 

.00395 

•03914 

-.04266 

.02500 

.37222 

.41237 

O.OOOuO 

o.ooooo 

.00043 

.U0318 

•03845 

-.04198 

•02500 

.39175 

.43571 

0.00000 

0.00000 

.07594 

.00276 

•03600 

-.03994 

.02500 

.41129 

.45906 

o.ooo'oo 

o.ooooo 

.07145 

•00225 

.03345 

-.O30UO 

•02500 

•43082 

.48240 

0.00000 

o.ooooo 

.06696 

•00159 

.03077 

-.03620 

.02500 

•45035 

.50574 

o.ooooo 

0.03000 

.06418 

•00104 

•02875 

-.03543 

•62500 

.46989 

.52909 

o.ooooo 

0.00000 

.06663 

•00081 

•02881 

-.03782 

•02500 

.48942 

.55243 

O.OoOOO 

0.00000 

•06906 

•00065 

•02894 

-.04014 



•02900 

.02500 


•02500 

•02500 


.02500 

•02500 


.02500 

.02:^00 


.50895 

.52849 

_»5_4l3Q1^ 

.56755 

.58709 

. 60662 

.62615 

•64569 

.68475 

.70429 


.57577 

.59912 

_.6^_eL_ 

•64560 

.66915 

-i1^2.49l. 

.71583 

.73918 


0 .00000 
0.00000 


0.00000 

0.00000 


0.00000 

0.00000 


0.00000 

0.00000 


0.00000 

0.00000 


0.00000 

0.00000 


0.00000 

0.00000 


0.00000 

0.00000 


.02500 

.02500 

.02500 

•02500 

.02500 


.02500 

.02500 


.74335 

.76280 

78^95 

.82148 


.86055 

•86393 


.85590 

.07924 


.92593 

.94927 


.99596 

1.00000 


0.00000 

0.00000 


O.OOOoO 

0.00000 


0.00000 

0.00000 


0.00000 

0.00000 


o.ooooo 

0.00000 


0.00000 

0.00000 


•05000 

.05000 

.05000 

.05000 

•05000 

.05000 

•05000 

.05000 


.05432 

.07922 

-i. 09876 .. 

•11629 

.13782 

.17689 

.19642 


0.00000 
.03078 
— f05493 
.U7908 
•10323 

.15153 

.17568 


0.00000 

O.OOuOO 

0.00000 

O.OOoOO 

O.OOUOO 

J1..Q0QO0 

0.00000 

0.00000 


0.00000 

0.00000 


.05000 

.05000 

•05000 


.23549 

•25502 

.27455 


.22398 

.24813 

-»-£I227_ 


O.OOuOO 

0.00000 


.05000 

.29409 

.29642 

O.OUOUO 

•05000 

.31362 

.32057 

0.00000 

•05000 

.33315 

.344 72_ 

O.OOOOO 

.05000 

.35269 

.36887 

0.00000 

.05000 

.37222 

.39302 

O.OoOOO 

•05000 

.39175 

.41717 

0.00000 

.05000 

.41129 

.44132 

o.ooooo 

.05000 

•43062 

.46547 

0.00000 

.05000 

.45035 

.48962 

0.00000 

•05000 

.46989 

.51377 

0.00000 

.05000 

.48942 

.•^3792 

0.00000 

.05000 

.50895 

.56207 

0.00000 

.05000 

.52849 

.58621 

0.00000 

•05000 

•54602 

.61036 

0.00000 

•05000 

.56755 

•63451 

O.UOOOO 

•05000 

.56709 

•65866 

0.00000 

.05000 

.60662 

•66261 

0.00000 

•05000 

.62615 

•70696 

0.00000 

.05000 

.64569 

.73111 

0.00000 

.05000 

•66522 

.75526 

O.OuOuO 

.05000 

.68475 

.77941 

0.00000 

•05000 

.70429 

.80356 

0.00000 

.05000 

.72382 

.82771 

0.00000 

•05000 

.74335 

•85166 

0.00000 

.05000 

.762S9 

•87601 

0.00000 

•05000 

.76242 

•90016 

0.00000 


0.00000 
0.00000 
O.OOOQQ 
0.00000 
0.00000 
O.OQOuO 
o.oooou 
0.00000 
0.00000 
0.00000 
U. 00000 

0.00000 

O.OOUOO 

O.OOOQQ 

0.00000 

0.00000 

O.OQQOQ 

o.ooooo 

O.OOUOO 

O.QOOUO 

O.uOOOO 

0.00000 

0.00000 

O.OOOOO 

0.00000 

O.OOOUQ 

O.OuOjO 

0.00000 


.00112 

•00I5B 

tuaio2 

.00041 

-.00093 

-.00242 

-.00388 

-.00533 


.02970 

.03046 

-«Q3196 

•03349 

.03430 

. 03494 

•03213 

.02768 


-.04183 

-.04352 


-.04806 

-.05107 


-.05514 

-.05499 


.01806 

.01375 


-.05539 

-.05645 


.00718 

.00446 


-.06063 

-.06218 


-.07063 

-.07702 


-.09080 

-.09199 


.00505 

.00223 


-.01525 

-.02435 


•01369 

.01527 


-.03791 

-.04508 


.01337 

.01294 


•00690 

.00970 


-.04301 

-.04140 


.01053 

.00855 


.01768 

.02271 


-.04152 

-.04326 


.00524 

.00455 


•03342 

.03495 


-.04610 

-.04549 


.00314 

.00281 


.03725 

.03884 


.03500 

.03283 


-.04290 

-.04129 


-.03807 

-.03614 


.00230 

.00177 

fP0Q97 

-.00009 

-.0J103 

-.00160 

-.00251 

-.00309 

-.00395 

-.00549 

-.00706 

-.P V . 8 7_0_ 

-.01038 

-.01226 

-.01418 

-.01650 

-.01681 


.02992 

.02978 

.02870 
.02879 
.02991 
•03108 
•03239 
98_ 
.02735 
.02270 
■*01797 
.01363 
.01150 
.00934 
•0U676 
.00421 


-.03472 

-.03758 


-.05450 

-.05443 

-.05443 

-.05493 

-.05826 

-*0616 

-.06539 

-.06916 
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.05000 

.00195 

.92430 

0.00000 

0.00000 

.07697 

-.02104 

•00063 

-.07634 

.05000 

•821^0 

•94845 

O.OOtOO 

0.00000 

.08055 

-.02326 

-.00296 

-.08351 

.05000 

.8^102 

.97260 

0.00000 

0.00000 

.12278 

-.02476 

•03283 

-.08995 

.05000 

.86055 

.99675 

0. OOoOO 

o.ooooo 

.11865 

-.02621 

•02231 

-.09634 

.05000 

•86318 

1.00000 

0.00000 

0.00000 

.11813 

-.02640 

.02093 

-.09720 

.07500 

.0B1<»9 

0.00000 

0.00000 

0.00000 

-.04477 

•03530 

-.00308 

.04168 

.07500 

.09076 

.02211 

.00061 

.10065 

.00849 

.02451 

.00606 

-.00041 

.07500 

.11629 

.04713 

.00157 

•26098 

.04657 

.01230 

.01062 

-.03795 

.07500 

.13762 

.07214 

.002^7 

.34334 

.07777 

.00655 

•01618 

-.06159 

.07500 

.15735 

.09715 

.0ul89 

.31305 

.09998 

.00590 

.01934 

-.08063 

.07500 

.17609 

.12216 

.00096 

.x5028 

.10328 

.00542 

.02237 

-.08091 

.07500 

.196^2 

.14718 

-.00069 

-.11530 

.10144 

.00522 

•02403 

-.07741 

.07500 

.21595 

.17219 

-.00300 

-.49834 

.09714 

.00702 

.02645 

-.07069 

.07500 

.23549 

.19720 

-.00588 

-.97664 

•09U98 

.00907 

•02820 

-.06278 

.07500 

.25502 

.22221 

-.00921 

-1.52977 

.06977 

.0w899 

.03116 

-.^5861 

.07500 

.27453 

.24723 

-.01288 

-2.13904 

•08820 

•00864 

.03377 

-.05443 

.07500 

.29409 

.27224 

-.01675 

-2.78179 

.06569 

.00669 

•03432 

-.05137 

'.07500 

.31362 

.29725 

-.02066 

-3.43028 

.06240 

.00454 

•03427 

-.04813 

.07500 

.33315 

.32226 

-.02451 

-4.07077 

.08065 

.00430 

.03491 

-.04574 

.07500 

.35269 

• 3<)T2e 

-.02630 

-4.69912 

.07863 

.00430 

.03540 

-.04323 

.07500 

.37222 

.37229 

-.03197 

-5.30896 

.07619 

.00412 

•U3550 

-.04069 

.07500 

.39175 

.39730 

-.03547 

-5.89064 

.07339 

.00392 

.03540 

-.03798 

.07500 

.41129 

.42232 

-.03870 

-6.44029 

.06963 

•00265 

.03262 

-.03701 

.07500 

.43082 

.44733 

-.04190 

-6.95752 

.06556 

•00125 

.02941 

-.03616 

.07500 

.45035 

.47234 

-.04482 

-7.44351 

.06132 

.0C128 

.02754 

-.03378 

.07500 

.46989 

.49735 

-.04755 

-7.89650 

.05695 

•00148 

•02578 

-.U3117 

.07500 

.40942 

.52237 

-.05008 

-8.31656 

.05699 

.00150 

.02495 

-.03204 

.07500 

.50095 

.54738 

-.05241 

-8.70357 

.05752 

.00150 

•02421 

-.03330 

.07500 

.52840 

.57239 

-.0'!454 

-9.05702 

.05804 

.00u07 

.02204 

-.03600 

.07500 

.54802 

.59740 

-.05649 

-9.30051 

.05859 

-.00153 

.01972 

-.03080 

.07500 

.56755 

.62242 

-.05824 

-9.67110 

.06220 

-.00260 

.02056 

-.04162 

.07500 

.58709 

.64743 

-.05980 

-9.93172 

.06625 

-.00360 

•02165 

-.04440 

.07500 

• 60662 

.67244 

-.06120 

-10.16332 

.07043 

-.00460 

.02319 

-.04724 

.07500 

.62615 

.69745 

-.06243 

-10.36859 

.07478 

-.OU560 

.02462 

-.05016 

.07500 

.64560 

.72247 

-.06353 

-10.55092 

.07209 

-.00777 

•02046 

-.05164 

.07500 

•66522 

.74748 

-.06451 

-10.71393 

.06862 

-.01007 

.01577 

-.05305 

.07500 

.68475 

.77249 

-.06538 

-10.85712 

.06583 

-.01192 

•01167 

-.05416 

.07500 

.70429 

.79750 

-.06617 

-10.98906 

.06316 

-.01372 

.00778 

-.05537 

.07500 

.72382 

.82252 

-.06703 

-11.13C99 ^ 

.07057 

-.0i503 

.00932 

-.06125 

.07500 

.74335 

.04753 

-.06006 

-11.30213 

.07931 

-.01628 

.01156 

-.06774 

.07500 

.76209 

.87254 

-.06937 

-11.52109 

.08852 

-.01865 

.01292 

-.07560 

.07500 

.78242 

.89756 

-.07113 

-11.81329 

.09628 . 

-.02116 

.01442 

-.08386 

.w7500 

.80195 

.92257 

-.07338 

-12.18614 

.10549 

-.02339 

.01277 

-.09273 

.07500 

.02148 

.94758 

-.07629 

-12.66974 

• 12628 

-.02559 

.02606 

-.10023 

.6'75w0 

.84102 

.97259 

-.00000 

-13.28567 

.14906 

-.02606 

.04160 

-.10746 

.07500 

.86055 

.99761 

-.08449 

-14.03188 

.15254 

-.02761 

.03506 

-.11749 

.07500 

.66242 

._i_.ooo„qo_ 

-.08500 

-14.11554 

.15301 

-.02770 

.03452 

-.11849 

.10000 

.10065 

0.00000 

0.00000 

Q.OUOuO 

.02317 

.06350 

.05579 

.03261 

.10000 

.13782 

.03874 

.00005 

.00754 

.07642 

.02019 

.03371 

-.04271 

.10000 

.15735 

•06466 

-.00610 

-.01576 

.09114 

.00367 

.02095 

-.07020 

.10000 

.17689 

.09062 

-.00u70 

-.11255 

.09790 

-.00329 

.01377 

-.06413 

•10000 

.19642 

.U656 

-.00174 

-.27881 

.1006U 

-.00243 

.01670 

-.08390 

.10606 

.21595 

.14250 

-.00326 

-.52163 

.10035 

.00279 

.02503 

-.07532 

•iOOQO 

.23549 

.16844 

-.00517 

-.82012 

.09733 

.00544 

.02940 

-.06793 

•10000 

.25502 

.19438 

-.00745 

-1.19371 

•09224 

.00705 

•03168 

-.06057 

•10000 

.27455 

.22032 

-.61002 

-1.60393 

.09040 

•00634 

.03335 

-.05706 

•10000 

.29409 

•24626 

-.01279 

-2.04829 

•06865 

•U0499 

.03444 

-.05421 
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•10000 

.31362 

.27220 

-.01570 

-2.51444 

•08587 

•00387 

•03525 

-• Q 5063' 

.1 

331 

• 2 

8 

2 > X 


t 2 

0356 

-.0 66 

•10000 

_. J 3315 _ 

.29814 

-.01066 

-2.98787 

•0 B 228 

•00278 

.03568 

-.04660 

•10000 

•3526 Q 

•324 C 8 

-.02162 

-3.^6267 

•08063 

•00269 

.03594 

-.04469 

•10000 

.37222 

.35002 

-.02457 

-3.93396 

.07862 

• J 0310 

•03593 

-.04268 

.10000 

.39175 

.37596 

-.02747 

-4.39917 

.07616 

.00253 

.03493 

-.04124 

.10000 

•^1129 

•4 QI 90 

-.03029 

-4.85103 

.07312 

.00197 

•03361 

-.03952 

•10000 

.43062 

.42784 

-.03302 

-5.28701 

.06711 

•00161 

•03055 

-.03656 

.10000 

• 45035 

.45378 

-.035 t >3 

-5.705-^4 

.0608^7 

.00134 _ 

02747: 

— , 03340 

•toooo 

.46980 

.47972 

-.03814 

-6.10674 

,05444 

.00160 

.02463 . 

-.02962 

.10000 

•48942 

.50566 

-.04052 

-6.40870 

.04986 

.00155 

.02252 

-.02?34 

.10000 

-•-5^1605 

_ .5 JX 60 

-.04278 

-6.84973 

,052^4 

.0u041 

.021til 

-.03063 

•10000 

•52649 

.55754 

-.04400 

-7.19026 

.05458 

-.00091 

•02050 

-.03408 

.10000 

.34802 

•58348 

-.04680 

-7.50811 

.05692 

-.00266 

.01394 

-.03798 

1110000 

r / 1 

4y).Ut\ 

r _ V 44 v 73 

-7.'0 i^L 

.If 9_ M '_ _ 




•10000 

.56755 

.60942 

-.04673 

-7.80293 

.05925 

-.00425 

.01795 

-.04130 

.10000 

.58709 

.63536 

-.05042 

-8.07343 

.06158 

-.00550 

.01793 

-.04365 

.10000 

.60667 

.60130 

-,051' J 5 

-8.31941 

.06402 

-.00695 

.01777 

-.04620 

•10000 

.62615 

.68724 

-.05334 

-8.54196 

•06661 

-.00866 

.01741 

-.04919 

•10000 

•64569 

.71318 

-.05450 

-8.74152 

.06577 

-.01063 

.01467 

-.05110 

.10000 

■66527 

.73912 

-.05571 

- R . 92047 

.06166 

—.01286 

. Ou 963 

-.05203 

•lOOUO 

.60475 

.76506 

-.05669 

-9,07723 

.05782 

-.01482 

.00500 

-.05282 

.10000 

.70429 

.79100 

-.05750 

-9.20695 

.05427 

-.01659 

•00071 

-.05356 

.10000 

•72382 

.016.94 _ 

_ -.05831 

-9.33726 

.05790 

-.01815 

. 00014 

-.05776 

.10000 

•74335 

.84288 

-.05920 

-9.47955 

.06537 

-.01960 

.00157 

-.06380 

•10000 

.76289 

. 66162 

-.06020 

-9.63923 

•07330 

-.02166 

•00262 

-.07066 

.10000 

.78242 

.89476 

-.06138 

-9.82897 

_ .08177 

-.02394 _ 

,00372 

-.07805 

•10000 

.80195 

.92070 

-.06263 

-10.02918 

.08870 

-.02593 

.00279 

-.08591 

•10000 

.82148 

•94664 

-.06418 

-10.27691 

.12642 

-.02785 

.03583 

-.09059 

.10000 

.84102 

.97258 

-. U 6613 

-10.59022 

.127^2 

-.02891 

.02792 

-.0994 L 

•lOOOO 

.86055 

•99852 

-.06843 

-10.95763 

•13004 

-.02985 

•02128 

-.10876 

•10000 

•86166 

1.00000 

-.06858 

-10.98137 

.13028 

-.02990 

.02096 

-.10932 

•12500 

”“.‘13581 

0.00000 

~^.00000 

O.OOoOO 

.04546 

.09390 

. u 9056 

•05112 

•12500 

.15735 

.02971 

-.00007 

-.01050 

.06594 

•04226 

.06240 

-.02354 

.12500 _ 

.17689 

.0566_5_ 

-.00009 

-.01442 

.1 C 079 

.00523 

•03028 

-.07051 

•12500 

.10642 

•08359 

-.00053 

— .08165 

.10713 

-.00194 

.02377 

-.08337 

•12500 

.21505 

•11053 

-.00137 

-.21071 

•10662 

-.00443 

•02165 

-.08697 

.12500 

.23549 

.13747 

-.00257 

-.41174 

.10857 

.00037 

.02941 

-.07916 

•12500 

•25502 

.16441 

-.00435 

-.6'025 

.10537 

•00306 

.03349 

-.07167 

•12500 

.27455 

.19135 

-.00636 

-. t -0094 

.09985 

.00392 

.03459 

-.06526 

.12500 

.29409 

.21829 

-.00864 

-1.13202 

.09716 

• U 0394 

_. U 3625 __ 

-.06092 

•12500 

•31362 

•24523 

-.OHIO 

-1.71173 

.09526 

•00357 

.03790 

-.05737 

•12500 

.33315 

.27216 

-.01370 

-2.11264 

•09228 

.00266 

.03847 

-.05381 

.12500 

_.^5269 

.29910 

_-.01635 

-2.52172 

_ .08841 

.00163 

_^0384_9_ 

-.04992 

•12500 

.37222 

.32604 

-.01904 

-2.93659 

•08611 

.00144 

.03796 

-.04813 

.12500 

.39175 

.35298 

-.02173 

-3.35010 

.08331 

• U 0132 

.03720 

-.04610 

.12500 


.37992 

-.02430 

-3.75947 

• OROC 3 

•00148 

_ c 03.648 

-.04355 

.12500 

.43082 

•40686 

-.02697 

-4.15901 

.07578 

.00150 

•03502 

-.04076 

•12500 

.45035 

.43380 

-.02948 

-4.04540 

•06946 

.00113 

.03177 

-.03771 

•12500 

•469 B 9 

.46074 

-.03190 

-4.91819 

.06294 

.0 C 071 

.02836 

-.03457 

.12500 

.48942 

.48760 

-.03420 

-5.27420 

.05622 

.00022 

•02460 

-.03142 

•12500 

.50895 

.51462 

-.03641 

-5.61367 

• U 5230 

-.00041 

.02175 

-.03055 

•12500 

.52849 

.54155 

-.03648 

-5.93295 _ 

.05077 

-.00 U _6 

.01914 

_ -40^1163 

•12500 

.54802 

.56840 

-.04042 

-6.23242 

.04920 

-.00216 

.01625 

-.03295 

.12500 

.56755 

.59543 

-.04222 

-6.51042 

.04764 

-.00331 

.01325 

-.03439 

•12500 

.58709 

•62237 

-.04308 

-6.76544 

.04977 

-.00524 _ 

.01254 

-.03723 

•12500 

•60662 

.64931 

-.04538 

-6.99789 

.05273 

-.0^735 

•01233 

-. u ^040 

•12500 

•62615 

•67625 

-.04673 

-7.20499 

•05581 

-.01002 

•01161 

-.04426 


.12*500 

.6<t56Q 

.70319 

-.04792 

-7.36888 

.05807 

-.01260 

•01046 

-.04760 

.12500 

.66522 

.73013 

-.04895 

-7.54058 

.05314 

-.01433 

.00572 

-.04742 

.12500 

.68'r75 

.75707 

-.04984 

-7.68533 

.04845 

-.01601 

•00115 

-.04731. 

.12*500 

.70A29 

.70400 

-.05050 

-7.78760 

.04405 

-.01757 

-.00317 

-.04722 

.12500 

.72362 

.81094 

-.05110 

-7.87925 

•J4426 

-.01927 

-.00550 

-.04976 

.12500 

.7<»335 

.83788 

-.05174 

-7.97880 

.05091 

-.02115 

-.00509 

-.05600 

.12500 

.76289 

.86402 

-.05247 

-8.09123 

.05801 

-.02307 

-.00448 

-.06246 

.12500 

.702^2 

.80176 

-.05322 

-8.20660 

.08510 

-.02501 

•01814 

-.06696 

.12500 

.60195 

.91870 

-.05397 

-6.32167 

.08915 

-.«2713 


-.07462 

.12-500 

.821<»P 

.94564 

-.05486 

-6,45944 

.1l972 

-.0293H 

.02069 

-.08003 

.12500 

.8^102 

.97258 

-.05603 

-8.63906 

.41307 

-.03076 

.02413 

-.00895 

.12500 

.86055 

.09952 

-.05739 

-0.84960 

.11715 

-.03206 

.01930 

-.09778 

.12500 

.06090 

1.00000 

-.057^2 

-8.85383 

.11721 

-.03210 

.01926 

-.09795 

.15000 

.16297 

0.00000 

0. 00000 

0.00000 

.06196 

•1340G 

.14410 

•06222 

.15000 

.17689 

.01906 

-.00015 

-.U2218 

•09063 

•08254 

.10597 

•01514 

.15000 

.196^^2 

.04790 

-.00036 

-.05284 

.10011 

•01031 

.04073 

-.06738 

.15000 

.21595 

.07600 

-.00097 

-.14441 

.11511 

-.00306 

•02921 

-.08590 

.15000 

.235^0 

•10402 

-.00203 

-.30136 

.11513 

-.00978 

•02149 

-.09364 

.15000 

.25502 

.13203 

-.00357 

-.52857 

.11584 

-b00407 

.C3040 

-.08543 

.15000 

.27455 

•16005 

-.00549 

-.01411 

.11292 

•0O044 

•03630 

-.07662 

.15000 

.29<»09 

.10807 

-.'6u774 

-1.14724 

.10739 

.OC230 

.03873 

-.06066 

.15000 

.31362 

.21609 

-.01026 

-1.52102 

.10384 

.00332 

.04026 

-.06359 

.15000 

.33315 

.24410 

-.01297 

-1.92224 

.10172 

.00248 

.04109 

-.06063 

.15000 

. 35269 

.27212 

-.01584 

-2.34789 

.09841 

.o'oio'o 

.04075 

-.05766 

.15000 

.37222 

.30014 

-.01877 

-2.78345 

.09417 

-.0^050 

.03980 

-.05430 

.15000 

.39175 

.32016 

-.02176 

-3.22592 

.09127 

.00034 

.03995 

-.05132 

.15000 

.41X29 

.35617 

-.02475 

-3.66876 

.06775 

.ooloi 

.03963 

-.04812 

.15000 

.43082 

.38419 

-.02771 

-4.10792 

.08374 

•001u7 

.03846 

-.04529 

.15000 

.45035 

.41221 

-.03062 

-4.54017 

.07847 

•00059 

.03587 

-.04260 

.15000 

.46989 

.44023 

-.03345 

- 4,95979 

.07176 

-.00059 

.03156 

-.04020 

.15000 

.48942 

.46624 

-.03621 

-5.36810 

.06480 

-.00107 

.02762 

-.w3696 

.15000 

.50895 

.49626 

-.03005 

-5.75993 

.05766 

-.00119 

•02436 

-.03329 

.15000 

.52949 

.52428 

-.04130 

-6.13492 

.05232 

-.00076 

•02A10 

-.03122 

.15000 

•54602 

.55230 

-.04376 

-6.49011 

.04720 

-.00050 

.01760 

-.02960 

.15000 

.56755 

.5«032 

-.04603 

-6.82473 

.04206 

-.00297 

.01136 

-.03070 

.15000 

.50709 

.60633 

-.04615 

-7.13885 

.03949 

-.00563 

.00678 

-.03271 

.15000 

.60662 

.63635 

-.05011 

-7.42865 

.04302 

-.00877 

.00615 

-.03687 

.15000 

.62615 

.66437 

-.05190 

-7.69511 

•04666 

-.01125 

.00624 

-.04042 


.15000 

.64569 

.69239 

-.05352 

-7.93498 

.05043 

-.01310 

.00701 

-.04341 


.15000 

.66522 

.72040 

-.05497 

-8,14997 

.04765 

-.01409 

.00442 

-.04323 


•15000 

.68475 

.74842 

-.05625 

-6.33965 

.04258 

-.01476 

•00063 

-.04194 


.15000 

.70429 

.77644 

-.1)5729 

-8.‘t9411 

.03777 

-.01723 

-.00481 

-.04258 


.15000 

.72382 

•80446 

-.05821 

-8.63012 

.03486 

-.01981 

-.00949 

-.04434 


.15000 

.74335 

.83247 

-.05910 

-8,76267 

.04035 

-.02239 

-.01028 

-.05063 


.15000 

.76289 

.06049 

-.06007 

-0.90550 

.04629 

-.02446 

-.01036 

-.U5664 


.15000 

.78242 

.88851 

-.06095 

-9.03691 

.09271 

-.02569 

.03536 

-.05735 


.15000 

.80195 

.91653 

-.06186 

-9.17061 

•09122 

-.02716 - 

.02663 

-.06439 


•15000 

.82148 

.94454 

-.06279 

-9.30932 

.09134 

-.02078 

.01941 

-.07193 


•ISOOn 

.84102 

.07256 

-.06385 

-9.46600 

.09447 

-.03063 

•01448 

-.07999 


.IIP 00 

^^_86qi5_ 

1.00000 

!!• 06500. _ 

-9.63671 

•09706 

-.03250 

•00812 

-.00894 


.17500 

.19013 

0,00000 

O.OClOOO 

0.00000 

.06842 

.09230 

.10511 

.03669 


.17500 

.21595 

•03656 

-.00020 

-.02855 

.11166 

•02096 

.05432 

-.05755 


.17506 

.23549 

.'o'6m 

-.00067 

-.09466 

.1209<5 

-.00361 

.03341 

-.00757 


.17500 

• 25502 

.09695 

-.00162 

-.23044 

•12066 

-.00931 

•02667 

-.09399 


.17500 

.27455 

.12614 

-.00304 

-.43206 

.12194 

-.00467 

.03432 

-.08762 


.17500 

.29409 

.15532 

-. 00409 

-.69563 

•11993 

•00022 

•04096 

-.07897 


.17500 

• 31362 

.18451 

-.00707 

-1.00649 

.11495 

• 000 8 6 

.04187 

-.07308 
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•17900 

.33315 

.21370 

-.00958 

- 1.36292 

.11076 

• 00106 

•04262 

-• 06814 . 

•17500 

.35269 

.24288 

-.01228 

- 1.74794 

•10628 

.00077 

•04360 

-.06466 




^ J 01516 

- 2.15744 

. 104 KC 

900041 

£ 0<3 2 < 


.17500 

.37222 

.27207 

-.01516 

- 2.15744 

.10452 

.00048 

.04394 

-.06050 

.17500 

.39175 

.30125 

-.01812 

- 2.57890 

.09983 

•00020 

.04375 

-.05608 

.17500 

lUiii . 

^. i 3044 


- 3.00734 

.09618 .00017 

.04269 

-.05348 

.17500 

• <^3082 

.35962 

-.02417 

- 3.43958 

.09166 

-.00001 

•04116 

-.05071 

•17500 

.45035 

.38861 

-.02718 

- 3.86781 

•08706 

-.00051 

•03906 

-.04600 

^17500 

.46989 

^ 4 JLI 99 - 

_ -.03016 

- 4.29193 

.08086 

-.00083 

.03606 

-.04460 

•17500 

.48942 

.44718 

-.03305 

- 4.70417 

.07374 

-. 0 ul 03 

.03247 

-.04127 

.17500 

.50895 

.47636 

-.03587 

- 5.10485 

.06637 

-.00110 

.02869 

-.03748 

.17500 


.50555 

-.03857 

- 5.48924 

• 05986 

-.00128 

_ .02494 

—. 03 ^ 9 ? 

•17500 

.54802 

.53474 

-.04114 

- 5.85564 

•05147 

-.00195 

•01973 

^.03174 

•17500 

.56 755 

.56392 

-.04359 

- 6.20390 

.04401 

-.00343 

.01367 

-.03033 

.17500 

.58709 

.59311 

-.04588 

- 6.53024 

.03652 

-.00570 

.00672 

-.02980 

.17500 

.60662 

•62229 

-.04602 

- 6.83520 

.03727 

-.00831 

.00470 

-. 03^58 

.17500 

.62615 

•65148 

-.04999 

- 7 . 11*29 

.04064 

-.01087 

•00425 

-.03639 

.17500 

.64569 

.68066 

-. U 5177 

—7 .36765 

.04412 

-.01314 

.00414 

-. 0:4998 

•17500 

.66522 

.70985 

-.05336 

- 7.59407 

•04453 

-.01513 

.00247 

-.04207 

.17900 

.68475 

.73903 

-.05475 

- 7.79301 

.03860 

-.01656 

-.00233 

-.04113 

.17500 

.70429 

.76822 _ 

-■ Q 5593 

_-_ 7. 96010 

. 0333 ? 

-■ Q 1 B 36 


- -. Q 4 Qftfl 

.17900 

.72382 

.79740 

-.05695 

- 6.10477 

•02813 

-.02037 

-.01246 

-.04059 

.17500 

.74335 

. 82659 - 

-.05770 

- 8.22364 

.03168 

-.02270 

-.01376 

-.04565 

.17500 

. 71)289 

.85578 

-.05858 

- 9.33754 

.05844 

-. 02492 ^ 

. 0 Q 974 

_ -.04870 

•17500 

.78242 

.68496 

-.05934 

- 6.44623 

.07943 

-.02656 

.02729 

-.05215 

.17500 

.80199 

.91415 

-.06012 

- 8.55717 

•07602 

-.02819 

.01749 

-.05853 

.17500 

.82148 

.94333 

-.06094 

- 8.67293 

.07578 

-.02983 . 

.01106 

-.04469 

.17500 

.84102 

.97252 

-.06189 

- 6.80652 

.07334 

-.03142 

.00161 

-.07173 

.17500 

.85941 

1.00000 

-.06292 

- 8.94098 

.07136 

-.03290 

-.00785 

-.07923 

•20000 

.21729 

0.00000 

0.00000 

0.00000 

.07879 

.05060 

.06790 

-.01090 

.20000 

.23549 

.02037 

-.00009 

-.01168 

•11404 

.01883 

.05358 

-.06046 

•20000 

.25502 

__ __.05882 

-.00026 

-.03769 

. fJ 565 * 

-. 1/0607 

.03475 

-.09179 

•20000 

.27455 

•08928 

-.00096 

-.13363 

.12823 

-.00839 

.03310 

-.09514 

.20000 

.29409 

.11973 

-.00217 

-.29606 

.12842 

-.00533 

.03795 

-.09046 

•20000 

. il _362 

.15019 

-.00389 

_ -. 53^40 

a27i»4 

. 0 w 059 

.04593 

-.08114 

•20000 

.33315 

.18064 

-.00597 

-.81492 

.13225 

-.00063 

•04506 

-.07719 

•20000 

.35269 

• 21 U 0 

-.00840 

- 1.14509 

.11733 

-.00129 

.04452 

-.07261 

•20000 

.37222 

.24155 

-.01104 

- 1.50624 

. 11*63 


04579 


.20000 

.39175 

.27201 

-.01387 

- 1.89161 

.11053 

-.00011 

.04693 

-.06360 

•20000 

.41129 

.30246 

-.01681 

- 2.29313 

.10547 

. J 0082 

.04752 

-.05795 

•20000 

.43062 

• 3 J 292 

-_.01981 

^.70160 

. iOLOO _ 




.20000 

.45035 

.36337 

-.02285 

- 3.11680 

•09564 

-.00118 

.04229 

-.05355 

•20000 

.46989 

.39363 

-.02587 

- 3.52901 

.09013 

-.00228 

.03913 

-.05101 

.20000 

.48942 

.42428 

-.02886 

- 3.03688 

.08320 

-.00182 



.20000 

.50895 

.45474 

-.ojin 

- 4.33370 

.07573 

-•OOllO 

.03368 

-.04206 

.20000 

.52849 

.48519 

-.03459 

- 4.71774 

.06600 

-.OOiiO 

•03004 

-.03796 

.20000 

.54802 

.51565 

-.03730 

- 5.08751 

.• 0592_5 

-.00210 

.02440 _ 

-.03477 

•20000 

.56755 

•54610 

-.03987 

- 5.43827 

. 0*956 

-• 004 U 5 

.01711 

-.03247 

.20000 

.58709 

.57656 

-.04231 

- 5.77097 

. 0396 * 

-.00627 

•00945 

-.03039 

•20000 

•60662 

.60701 

-.04458 

- 6.08029 


-^008 4i? _ 



•20000 

.62615 

.63747 

-.04668 

- 6 . 3663 ? 

•03611 

-. 0104 C 

•00319 

-.03291 

.20000 

.64569 

.66792 

-.04884 

- 6.62590 

.03926 

-.01281 

•00251 

-.03675 

.20000 

.66522 

•69838 

-.05029 

- 6.85746 

.04253 

-.01555 

.00155 


•20000 

.68475 

.72883 

-.05178 

- 7.06191 

.03663 

-.01783 

-.00406 

-.04069 

.20000 

.70429 

.75929 

-.05304 

- 7.23406 

•03043 

-.01983 

-.00956 

-.03999 

•20000 

•72382 

.78974 

-.05402 

- 7.36798 

.02450 

-.02123 

-.01434 

-. 0 S 88 * 

•20000 

.74335 

.82020 

-.05494 

- 7.49409 

.02477 

-.02311 

-.01659 

-.04136 

•20000 

.76269 

•65065 

-.05577 

- 7.60603 

.07344 

-.02524 

•03269 

-.04055 
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.20000 

.782<»2 

.08111 

-.05657 

-7.70156 

•06691 

-.02732 

.02050 

-.05651 

.20000 

.80 X 95 

.91156 

-.05713 

-7.79255 

.06107 

-.02922 

•00923 

-.05265 

•20000 

.82 X ^8 

•95202 

-.05781 

-7.80550 

.06215 

-.03087 

•00361 

-.05655 

.20000 

•85 X 02 

.07257 

-.05862 

-7.99500 

•05538 

-.03220 

-.01027 

-.06565 

.20000 

.85668 

1.00000 

-.05938 

-8.09965 

.05907 

-.03330 

-.02283 

-.07279 

.25000 

.?7162 

0.00000 

0.00000 

0.00000 

.08615 

.05050 

.06112 

-.02502 

.25000 

.29500 

.03835 

.00020 

.02535 

.12936 

.00527 

.05666 

-.08070 

.25000 

.3 X 362 

.07168 

-.00002 

-.00255 

.13877 

-.00831 

.04070 

-.09607 

.25000 

.33315 

.10502 

-. OOC 88 

-.10965 

.13797 

-.01130 

.03858 

-.09959 

.25000 

.352 (<o 

.13035 

-.00232 

-.20910 

.13911 

-.00596 

.05700 

-.09211 

.25000 

.37222 

.17168 

-.00529 

-.•53529 

.13587 

-.00558 

•05925 

-.00635 

.25000 

.39 XT 5 

.20502 

-.00663 

-.82572 

.12971 

-.00513 

.05927 

-.08153 

.25000 

.51129 

.23835 

-.0093-^ 

-1.16215 

.12650 

-.00566 

.049*5 

-.07736 

.25000 

.53082 

.27169 

-.01225 

-1.52523 

.12158 

-.00372 

• U 5962 

-.0719 t » 

.25000 

• 5:>035 

.30502 

-.01533 

-1.9 U 993 

.11560 

-.00250 

.05968 

-.06592 

•25000 

.56069 

.33836 

-.01850 

-2.30557 

.10988 

-.00117 

.65902 

-.06086 

.25000 

.58952 

.37169 

-.02172 

- li . 70651 

.10338 

-.00109 

.05671 

-.05667 

.25000 

.50895 

•50503 

r . 02596 

-3.11035 

.09617 

-.00176 

.05319 

-.05298 

.25000 

.52850 

•53836 

-.02815 

-3.50835 

.08795 

-.00283 

.03011 

-.05985 

.25000 

.55802 

.57170 

-.03128 

-3.89 b 50 

.07936 

-.00^9 

.03356 

-.05590 

.25000 

.56755 

.50503 

-.03530 

-5.27555 

.070 C 6 

-.00356 

•02861 

-.05155 

•25000 

.58709 

.53837 

-.03720 

-5.63317 

.05805 

-.00563 

.02150 

-.03655 

.25000 

•60662 

.57170 

-.03995 

-5.97659 

.05590 

-.00656 

.01355 

-.03235 

.25000 

.62615 

•60505 

-.05259 

-5.29565 

•03513 

-.00808 

.00565 

-.02959 

.25000 

.65569 

.63837 

-.05536 

-5.58953 

.03237 

-.01208 

•00056 

-.03191 

.25000 

•66522 

.67170 

-.0570a_ 

-5.85621 

.02960 

-.01507 

-.00557 

-.03515 

.25000 

.68575 

. 70505 

-.05891 

-6.09576 

•02683 

-.01777 

-.00907 

-.03590 

.25000 

.70529 

.73037 

-.05057 

-6.30179 

•02266 

-.01957 

-.01272 

-.03538 

.25000 

.72382 

.77171 

-.05202 

-6.58227 

.01673 

-.021 d 0 

-.01639 

-.03512 

.25000 

.75335 

.80505 

-.05293 

-6.59568 

.0 x 592 

-.02356 

-.01972 

-.03565 

.25000 

.76289 

.83838 

-.05372 

-6.69508 

.06167 

-.02596 

.02705 

-.03563 

.25000 

.78252 

.87171 

-.05553 

-6.79535 

.05355 

-.02836 

•01315 

-.05030 

.25000 

.80195 

.90505“ 

-.05532 

-6.89351 

.05659 

-.03067 

•00336 

-.05613 

.25000 

.82158 

.93838 

-.05609 

-6.98890 

.05377 

-.03257 

-.00779 

-.05156 

•25000 

.85102 

.97172 

-.05695 

-7.09677 

.03181 

-.03353 

-.02625 

-.0580:^ 

.25000 

.85759' 

i.joooo 

" -.05770 

-7.19019 

.62"502 

-.03510 

-.03870 

-.06372' 

.30000 

.32595 

0.00000 

0.00000 

0.00000 

.08690 

.02750 

•05030 

-.03860 

■ .30000 

.35269“ ■ 

.05992 

■".00058 

.06615 

.15153 

■-.00675 

.05565" 

■ ■■-.09679 

.30000 

.37222 

.08638 

. OOul ? 

•01513 

.15633 

-.01000 

.05653 

-.10180 

.30000 

.39175 

.12205 

-.00108 

-.12265 

.15955 

-.01052 

.05995 

-. loC 61 

•30006 

.51129 

" .15929 

-.00295 

-.33597 

.15761 

-. O 0«85 

.05208 

-.09553 

.30000 

.53082 

.19575 

-.00532 

-.60590 

.15130 

-.00630 

•05501 

-.08729 

•30000 

.55035 

.23221 

-.00807 

-.91972 

.13767 

-.00595 

.05551 

-.08326 

.30000 

.56'980 

.26866“ 

-'.0 ill 9 

-1.27581 

.13265 

-.30538 

.05523 

-.07852 

.30000 

.58952 

.305 x 2 

-.01550 

-1.65220 

.12618 

-.00533 

•05368 

-.07259 

.30000 

.50895 

.35158 

-.01800 

-2.05002 

.1194:7 

-.00309 

.05233 

-.06694 

.30000 

■ ■■“ V 52859 

.37803 

-.02157 

-2.55759 

.1 x 155 

-.00357 

.05989 

—.06256 

.30000 

.55802 

.51559 

-.02519 

-2.86962 

.10277 

-.00336 

.05516 

-.05760 

•30000 

.56755 

•55095 

-.02879 

-3.28055 

•0933 U 

-.00186 

.05192 

-.05138 

.30000 

.58709 

.58750 

-.03233 

-3.68356 

.00353 

-.30505 

.03578 

-.05865 

.30000 

.60662 

.52306 

-.03580 

-5.07951 

.07133 

-.00605 

.02^01 

-.05532 

•30000 

.62618 

•56032 

-.03915 

-5.56035 

.05860 

-.00816 

•01666 

-.03935 

• 30000' 

•65569 

.59677 

-*05235 

-5.82505 

.05556 

-.01086 

.00968 

-.03586 

•30000 

.66522 

.63323 

-.05536 

-5.16793 

•03563 

-.01336 

•00151 

-.03522 

.30000 

.68575 

.66069 

-.05016 

-5.58783 

•027 X 0 

-.01560 

-.00655 

-.03370 

•30066 

.70529 

.■70615 

-.05076 

-5.78381 

.0T9a2 

-.0 x 799 

-.01369 

-.03351 

•30000 

.72382 

.75260 

-.05311 

-6.05100 

.01778 

-.02207 

-.01795 

-.03573 
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•30000 

•74335 

•77906 

-.05521 

-6.29009 

•30000 

.74289 

.81551 

-.05695 

-6.48934 

•30000 

.^ 792 ^ 

.0519_7_ 

_ -.05843 

-6.65698 . 

•30000 

.80195 

.88843 

-.0598J 

-6.8165i 

•30000 

.62148 

.92488 

-.06123 

-6.97625 

. .3.0000 

... 84102 

96.134 

-.06253,, 

. r.7,125aA__ 

•30000 

.86055 

.99780 

-.06383 

-7.27312 

•30000 

.86173 

1.00000 

-.06391 

-7.28241 

.35000 

.38026 

O.OOOOv 

O.OoOOO 

0.00000 

.35000 

.39175 

.02367 

.00034 

.03496 

. JMlifl—.. 


_-^A3.89 



.35000 

•43082 

.10412 

.00029 

,03045 

.35000 

.45035 

.14434 

-.00113 

-.11669 

-ii5000_ 

,46989 

.JJA56 . . 

_!1a0.0333. 

^3.44_ia_ . 

•35000 

.40942 

.22479 

-.00603 

-.62240 

•35000 

.50895 

.26501 

-.00916 

-.94570 

.35000 

. j^e.49 

•3Q524 

-.01260 

-1.3.0086, 

.35000 

.54602 

.34546 

-.01622 

-1.67496 

•35000 

.56755 

.38568 

-.02004 

-2.06914 

. __iL3i0P0 

58.70.9 

iA2i9l 

_.-*,Q239Q . 

-=2.467*^il 

.35000 

•60662 

. 466 1 3 

-.02779 

-2.87004 

.35000 

.6261» 

.50636 

-.0316^ 

-3.26603 

a15000 

_._i64>69_„ 

. i54M« . 

..riA3.5.?7 

_-3_.6i295._ 

.35000 

.66522 

.58680 

-.03901 

-4.02057 

.35000 

.68475 

.62703 

-.04247 

-4.^8552 

.35000 

ji 70429 — 

d5.67i5___ 

.=^Q<i57A.. 

,.t4l.72510„ 

•3500U 

.72382 

.70749 

-.04830 

-5.0399^ 

•35000 

.74335 

.74770 

-.05159 

-5.32771 

. 35000.- - 

_.a.76.28^__ 

„_.AZ5.79il._. . 



.35000 

.78242 

.82815 

-.05642 

-5. 32076 

.35000 

.80195 

.86837 

-.05831 

-6.02189 

.35000 

.t.e2l_48_ 

.90660 


,_r^2v70l_.. 

.35000 

•B41u2 

.94882 

-.06189 

-6.39099 

•35000 

• 86055 

.96904 

-.06363 

-6.57062 

•35000 

-5tfl65.8.7___ 

l.OOCOO 

„-a06409_ 

, -6...0l83.3__ 

.40000 

.43458 

O.OOOoO 

O.OOoOO 

O.OOOOO 

•40000 

.45035 

.03622 

.00098 

.09111 

•40000 

.46989 

•U81C8 

.00181 

•16600 

•40000 

.48942 

.12594 

.00145 

.13417 

.40000 

• 5J^95 

.17080 

_^OQ025_ 

■02359 

.40000 

.52649 

•21566 

-.00184 

-.17032 

.40000 . 

.54802 

.26052 

-.00444 

-.41144 

lAOftOft 

„.^75* 

.3053fl_ 

^Afltf752L 

_ _ -.69625 

•40000 

•58709 

•35024 

-.01086 

-1.00561 

•40000 

.60662 

.39510 

-.01439 

-1.33265 

.40000 

.62615 

•43996 

-.01808 

-1.67374 

•40000 

.64569 

• 4648'2 

-.02177 

-2.01575 

•40000 

.66522 

•52966 

-.02548 

-2.35934 

•40000 

.68475 

.57454 

-.02908 

-2.69308 

•40000 

.70429 

.61940 

-.03257 

-3.01621 

.40000 

.72382 

.66426 

-•03566 

-3.32269 

.40000 

.74335 

.70912 

-.03096 

-3.60790 

•40obo 

.76289 

.75397 

-.04185 

-3.87526 

•4000O 

.78242 

.79883 

-.04417 

-4.09046 

•40000 

•80195 

•B4369 

-.04655 

-4.31031 

•40000 

•82148 

.68855 

-.04884 

-4.52282 

•40000 

.64102 

•93341 

-.05103 

-4.72497 




.^0000 

.06055 

.97827 

-.05322 

-4.92840 

.05497 

-.03850 

•00360 

-.05136 

.^0000 

.87001 

1.00000 

-.05431 

-5.02070 

.04611 

-.03800 

-.00770 

-.05389 

• < r 7530 

.51606 

0.00000 

0.00000 

0.00000 

.08282 

.02520 

.05261 

-.03021 

•^7500 

.52649 

.03445 

•0 O 12 O 

.09170 

.13748 

.00612 

.06203 

-.07545 

•^7500 

•54802 

•08661 

.00307 

.23576 

.16822 

-.01 u 68 

.06225 

-.10598 

.^7500 

.56755 

•14277 

•00303 

.23252 

.17617 

-.01600 

.06313 

-. U 30 A 

•^7500 

.58709 

•19603 

.00104 

•14096 

.17311 

-.01575 

•06394 

-.10917 

.47500 

•60662 

•25109 

-.00050 

-.03004 

.16674 

-.00952 

.06845 

-.09830 

•47500 

.62615 

.30525 

-.00347 

-.26596 

.1*=691 

-.00789 

.06653 

-.09036 

.47500 

.64569 

.35941 

-.00701 

-.53770 

.14709 

-.00740 

.06327 

-.08432 

.47500 

.66522 

.41357 

-.01092 

-.83725 

.13642 

-.00817 

.05761 

-.07861 

.47500 

.68475 

.46773 

-.01501 

-1.15143 

.12381 

-.01007 

•0 h 95 C 

-.07431 

.47500 

.70429 

.52189 

-.01933 

-1.40255 

•11003 

-.01202 

•04074 

-.06929 

.47500 

.72362 

.57605 

-.02366 

-1.81457 

.09520 

-.01526 

.03013 

-.06506 

.47500 

.74335 

•63021 

-.02811 

-2.15599 

.07895 

-.01920 

.01037 

-.06056 

.47500 

• 76289 

.68437 

-• OiT'^O 

-2.45461 

,06732 

-.02307 

.01263 

-.05469 

.47500 

.70242 

.73853 

-.03545 

-2.71877 

.00962 

-.02699 

.04355 

-.04607 

.47500 

•80195 

.79269 

-.03080 

-2.97566 

.06116 

-.03101 

.01700 

-.04416 

.47500 

.62146 

•84685 

-.04205 

-3.22508 

.04855 

-.03450 

.00025 

-.04830 

.47500 

•64102 

.90101 

-.04536 

-3.47920 

.03835 

-.03854 

-.01620 

-.05454 

.47500 

.86055 

.95517 

-.04801 

-3.7436 b 

.02387 

-.04087 

-.03 o 78 

-.06065 

.47500 

.87672 

1.00000 

-.05190 

-3.98023 

.01509 

-.04235 

-.05097 

-.06607 

.55000 

.59756 

0.00000 

0 .00000 

0.00000 

.07150 

.01945 

.04355 

-.02795 

.55000 

.62615 

.09639 

.00523 

•32966 

.16838 

-.01123 

.06497 

-.10343 

.55000 

.64569 

.16223 

•00616 

.38834 

.17906 

-.01609 

« 06660 

-.11225 

.55000 

•66522 

.22007 

.00554 

.34924 

.17660 

-.01421 

.00883 

-.10778 

.55000 

.68475 

.29391 

.00359 

.22625 

.16606 

-.01072 

.06952 

-.09853 

.55000 

.70429 

.35974 

•00084 

.05289 

.15761 

-.00993 

.06596 

-.09164 

.55000 

.72382 

.42558 

-.00^51 

-.15805 

.14542 

-.01148 

.08391 

-.08651 

• 55000 

.74335 

.49142 

-.00637 

-.40206 

.13254 

-.01468 

.04946 

-.08307 

•55000 

•76269 

.55726 

-.01064 

-.67141 

.11747 

-.01739 

.03922 

-.07826 

.55000 

.78242 

.62310 

-.01434 

-.91757 

.10129 

-.02178 

.02662 

-.07447 

.55000 

.80195 

.68894 

-.01858 

-1.17192 

.12294 

-.02638 

.05723 

-.06571 

•55000 

.82140 

.75478 

-.02257 

-1.42374 

.09440 

-.03139 

• 03226 

-..*6212 

•55000 

.04102 

•62062 

-.02650 

-1.67183 

.07010 

-.03655 

.00946 

-.06072 

.55000 

•86055 

.88645 

-.03063 

-1.93266 

.05848 

-.04074 

-.00486 

-.06335 

•55000 

•68008 

.95229 

-.03506 

-2.21192 

.04169 

-.04205 

-.02600 

-.06769 

.55000 

.89424 

1.00000 

-.03842 

-2.42421 

•03362 

-.04390 

-.03766 

-.07148 

.62500 

.67905 

0.00000 

0.00000 

O.OOUOO 

.05737 

.01593 

.03607 

-. U 213 D 

•62500 

.70429 

• 10045 

.00764 

.37794 

.16716 

-.01129 

.06633 

-.10033 

.62500 

.72382 

.19239 

.01072 

.53049 

.17995 

-.01469 

.07020 

-.10975 

•62500 

.74335 

.27633 

.01165 

.57652 

.17712 

-.01454 

.07033 

-.10679 

.62500 

.76289 

.36027 

.0 i 095 

.54190 

.16766 

-.01356 

.06^61 

-.10007 

.62500 

.78242 

.44421 

.00917 

•4 b 360 

.15523 

-.01551 

.05994 

-.09529 

•62500 

.00195 

.52814 

•00663 

•32826 

.141 X 5 

-. J 1902 

.04952 

-.09163 

“.62500 

.02148 

.61208 

•00365 

•18062 

.12579 

-.02379 

.03704 

-.08875 

.62500 

.84102 

.69602 

.00040 

.01973 

•14190 

-.03063 

.05849 

-.08341 

.62500 

.86055 

.77906 

-.00297 

-.14679 

.11655 

-.03729 

.03499 

-.08156 

•62500 

.66006 

•66390 

-.00652 

-.32280 

.09879 

-.04318 

.0161 X 

-.08268 

•62500 

.89962 

.94704 

-. ul 049 

-.51917 

•08690 

-.04614 

•00343 

-.08347 

•62500 

.91 i 76 

1.00000 

-.01322 

-.65403 

•08060 

-.04763 

-.00426 

-.08506 

.70000 

.76054 

0.00000 

O.OOOuO 

0.00000 

•03946 

•00130 

.01523 

-.02423 

.70000 

•78242 

•12966 

•01080 

.30765 

.16891 

-.01321 

.06643 

-.10246 

•70000 

.80195 

.24542 

.01767 

•63406 

.18307 

-.01594 

.07250 

-.11137 

•70000 

•62148 

.36119 

•02158 

.77428 

•18010 

-.0^810 

•06948 

-.11062 



n 


•70000 

.84102 

.47695 

•02382 

•05466 

.16923 

-.01851 

•06410 

-.10513 

.70000 

•86055 

.59271 

•02462 

• 88335 

.15401 

-.02606 

.04900 

-.10502 

1 

.88006 

^0848 

.02549 

.92906 

.A 3765 

-.03475 

.03222 

-. 10643 . 

. 70000 

.89962 

.82424 

.02589 

.92914 

.14773 

-.04450 

•04265 

-.10508 

.70000 

.91915 

•94001 

.02458 

• BB184 

.13622 

-.05108 

•02709 

-.10917 

■7Q0QQ 

_i92.927 

l.DQOOQ 

.02312- 

.83307 

-.13190 

-.05430 

.02026 

.-■11163 


.75000 .79717 0.00000 0,00000 0.00000 .01926 .02140 .02481 .00554 

— JiiOO a6905. r*00UA4 -.013^ .16599 ^00208 .06038 ?^.a560. 

.75000 .84102 .30483 .00162 .04957 .17657 -.00775 .07690 -.09967 

•75000 .86055 .44061 .00274 .08390 .16991 -.01633 .06596 -*i0394 

-W5QQQ ^atO.6 .57639 .00174 .11429 -.02717 ^M9U -^0772 


.75000 .89962 .71217 .00456 .13952 .14072 -.03757 .03007 -.10965 
•75000 .91915 .84796 .00552 .16900 .12812 -.04761 .01463 -.11348 
t75000 . ..ai3ZA .00520 .15 898 .14.569 ..02966 -.II6Q2 


.75000 

.94102 

1.00000 

.00492 

.15051 

.14543 

-.05550 

• 02850 

-.11693 


. .8QQQU 

.82415 

0»0QQQii 

_0. 0301.0 

O^OQOlL -»QQB?2 

.Q415Q_ 

.Qj|Q74 

.03^96 _ _ _ 


rBUOOO 

.04102 

.13112 

-.00040 

-.01098 

.13252 

.02436 

.08524 

-.04728 


•60000 

•66055 

.28292 

-.00073 

-.02001 

.1«940 

.00439 

.07957 

-.07992 


•80000 

.. ..fiLeOjDJl- 

•J43473 

-•O0036 

-.Qu989 


— 01420 

•06096 

— 09587 


.80000 

.09962 

.56654 

.00119 

.03253 

.14522 

-.03048 

.03989 

-.10533 


.8000f> 

.9;i915 

•73634 

.00347 

.09498 

.13031 

-.04196 

•02127 

-.10904 


. .8Q0QQ 

.93868 

> 89015 

•00601 

.16437 

_.1201>2 

-.051 69 

■00682 

-.U.37a_ 


•60000 

.95282 

1 .00000 

•00706 

.19330 

•11913 

-.u5670 

•00111 

-.11801 


^900il0 

.8_7eii_ 

O.DOOOO 

O.OOOOQ 

0.00000 -.06759 

.04540 

.00261 .07019 


.90000 

•89962 

.21880 

-.00421 

-.00805 

.10495 

.03000 

.07587 

-.02908 


•90000 

.91915 

.♦1751 

-.00457 

-.09562 

.12036 

.0<,74? 

.06251 

-.05783 


.90000 

.93868 

j_61622 

-.00236 

-.04923 

.11506 

__ -.01981 

.03369 

-.08217 


•90000 

.95822 

.81493 

.00305 

•06366 

•10394 

-.04272 

.00617 

-.09777 


•90000 

.97641 

1.00000 

•00848 

.17719 

.10379 

-.05590 

-.00625 

-.11005 


^95000“ 

.90509 

0.00000 

’ 0.00^0 

0.00000 -.09918 

.04620 

-.01284 

*u6634 


.95000 

.91915 

•16916 

.00145 

.02555 

.0666^ 

.03540 

.06059 

-.00604 


.95000 

.93868 

•4u4l6 

-.00622 

-.10999 

.09962 

.^01613 

..05919 

-.04043 


.95000 

.95822 

.63920 

01063 

-.19138 

.09935 

-.01075 

•03350 

-.06586 


.95000 

.97775 

.87422 

-.01171 

-.20704 

•09296 

-.03935 

•00321 

-.08975 


.95000 

.98820 

l.OOuOO 

-.01167 

-.20626 

.09453 

-.05660 


-.10756 __ __ _ 


1 .00000 

.93207 

0.00000 

O.OuOOO 

O.OOOoO -.11596 

.03490 

-.03298 

•06296 


1.00000 

.95822 

.38489 

-.02131 

-.30782 _ 

.08974 

.01632 

_^05273 

-.03701 


1.00000 

.97775 

.67245 

-.03006 

-.43416 

.09364 

-.00313 

•03734 

-.05630 


1.00000 

.99728 

•96002 

-.03505 

-.50625 

•09364 

-.02268 

.01931 

-.07433 


1.00000 

1.00000 

1.00000 

-.03542 

-.51161 

.09531 

-.Q254C 

.01750 

_ -.07780 


MINIMUM OF 

(C 

P 

- C 

P 

) ■ 

•0185 AT 

7.50O0 

PERCENT SFMISPAN AND 

lOO.OObO PERCENT CHORD 



UPPER SURFACE LIHIT 


OELTAT « 170.863 SEC.# T • 215.681 SEC. 


I 


^ I 

VO 



VO 


table op interpolated ordinates from design program IZ / C , per CENT ) 


XPCT 

0.00 

5.00 

10.00 

20.00 

30 . C 0 

o 

o 

o 

50.00 

o 

o 

« 

o 

70.00 

BO . 00 


90.00 

100.00 









Y / B /2 











0.0000 

0.00000 

0.00000 

0.00000 

o.ooooo 

0.00000 

o.ooouo 

o.ooroo 

0.00000 

O.OOOGO 

0.00000 

0.00000 

0.00000 

.0250 

0.00000 

0.00000 

0.00000 

o.ooooo 

0.00000 

U.OOOOo 

o.oocoo 

0.00000 

O.uOOuO 

0.00000 

0.00000 

0.00000 

.0500 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

0. 00000 

0.00000 

0.00000 

0.00000 

0.00000 

0.00000 

.0750 

0.00000 

- 7.13243 

.16630 

- 8.49974 

.18163 

-.62367 

- 2.10829 

- 3.58371 

- 4.78263 

- 5.66752 

- 6.25520 

- 6.62485 

.1000 

0.00000 

- 6.16086 

.00403 

- 6.85766 

-.10230 

-. 799^2 

- 1.66716 

- 3.00902 

- 4.00117 

- 4.80766 

- 5.39719 

- 5.77695 

.1250 

0.00000 

- 5.34348 

-.00491 

- 5.74196 

-.09838 

-.70727 

- 1.64437 

- 2.63207 

- 3.52281 

- 4.25127 

- 4.77861 

- 5.08516 

.1500 

0.00000 

- 6.13194 

-.03862 

- 6.49993 

-.18518 

-.87891 

- 1.87596 

- 2.93633 

- 3.91957 

- 4.75383 

- S . 39322 

- 5.80655 

.1750 

0.00000 

- 5.97417 

-.03240 

- 6.20197 

-.17466 . 

-.83750 

- 1.79916 

- 2.83263 

- 3.80642 

- 4.64048 

- 5.28416 

- 5.70208 

.2003 

0.00000 

- 5.68780 

-.01684 
- 5.93845 

-.13390 

-.74872 

-1 .65726 

- 2.64865 

- 3.59249 

- 4.40722 

- 5.03630 

- 5.43432 

.2500 

0.00000 

- 5.52025 

.01974 

- 5.77012 

-.07134 

-.62511 

- 1.48563 

- 2.44750 

- 3.38556 

- 4,21159 

- 4.06372 

- 5.28004 

.3000 

U . 00000 
- 6 . 02 B 12 

.05603 

- 6.39148 

-. u 2459 

-.56201 

- 1.40243 

- 2.37491 

- 3.35447 

- 4.26204 

- 5.03421 

- 5.62440 

.3500 

0.00000 

.08513 

- 6.40607 

.03953 

-.43159 

- 1.21389 . 

- 2.14059 

- 3.10266 

- 4.01632 

- 4.82574 

- 5.48616 

.4000 



0.00000 
__ rA ? .93 ? 99 

.13662 

- 5.43073 

.17613 

-.10503 

-.71362 

- 1.47939 

- 2.30367 

- 3 . IU 867 

-3.83531 

- 4.42376 

.4750 

0.00000 
__ - 4.53006 

.19323 

- 5.18962 

.31606 

.17228 

-.31549 

-.99202 

- 1.75841 

- 2.56960 

- 3.30063 

- 3.92337 

.5500 

0.00000 

- 3.15228 

.32818 

- 3.84239 

.53171 

.59647 

.33567 

-.11437 

-.69498 

- 1.31599 

-3.92997 

1 

- 2.52456 

• 6250 

0.00000 
“._ 0 J ^ 6 A 

.40330 

- 1.32164 

.71902 

1.08715 

1.15626 

1.01990 

.75331 

■ .40958 

*02436 

-.37779 

• 7000 

0.00000 

2.52261 

.45558 

2.32170 

•86225 

1.53291 

1 . 972 U 

2.24904 

2.39403 

2.47361 

2 . 5 S 920 

2.60034 

.7500 

0.00000 

-.04748 

-.06590 

•01153 

•15634 

•24203 

.31978 

•38693 

.44809 

*53314 



195 


58172 


49200 


•61265 

.9000 6.00000 

.70642 
- -.13149 

-.24211 

T.lVP.a F g 

-.^0072_ 

f.TH 

-.46719 

-.46459 

awfcAgj 

-.46392 

iLfcpj.wH 

-.26554 -.01318 


.54944 

.9500 0.00000 

.64760 

.10343 

.15592 

^2647 

-.32016 

-.61133 

-.65495 

-1.03163 -uiiiao. 


-1.17343 

1.0000 o.ooooo 

-1.16701 

-.31905 

-j-65954- 


-L. 75582 


-2.52635 

-2-82071 -3.Q71D7 

-3-27721 

-3.43413 

PUNCHED ORDINATES 

-3.54181 

HAVEBEFN 

REQUESTED. 


SPAHWISE I 


ORDINATES ARE 

PUNCHED FIRST. 


AN IMAGE OF THE PUNCHED DECK 

follows. 

AR STA. WITH FUS£LAGE_AND 

Z TERMS^ 

OPTION 4 





0.000 5.000 10. 000 20.000 30.000 4J.OOO 50.000 60.000 70.000 80.C09 

90.000100.000 

_ Q.QQO -2.5 00 5. OOP 7^500 LQ. OOP 12.^ 0 15.QQQ 17. SQL 20. OOP ?5.QQQ _ 

30.000 35.000 40.000 47.500 55.000 62.500 70.000 75.000 60.000 90.000' 

95.000100.000 


0.006 0.000 
0.000 0.000 
Q.QQO Q.QQO 

0.000 

D.OUO 0.000 0.000 0.000 0.000 0.000 0.000 


0.000 0.000 

0.000 0.000 

0.000 .166 

0.000 

.I62_ 

0.000 0.000 O.OOti 0.000 0.000 0.000 0.000 
-.624 -2.108 -3.584 -4.783 -_3.660 -6.255 -6.625 


-7.132 -8.500 
0.000 .004 

-6.161 -6.858 

-.102 

-.799 -1.887 -3.009 -4.g01 -4.806 -5.397 -5.777 


0.000 -.005 

-5.343 -5.742 
0.000 -.039 

-.098 

-.165 

-.707 -1.644 -2.632 -3.523 -4.251 -4.779 -5.085 
-.879 -1.876-2.936 -3,920 -4,754 -5.393 -5.807 


-6.132 -6.500 
0.000 -.032 

-5.974 -6.282 

-.175 

-.838 -1.799 -2.833 -3.806 -4.640 -5.2«4 -5.702 


0.000 -.017 

-5.688 -5.938 
O-aOO .020 

-.134 

-.071 

-.749 -1.657 -2.649 -3.592 -4,407 -5.036 -5.434 
-.621 -1.486 -2.447 -3.386 -4. 212-4. 864 -5.280 _ 


-5.520 -5.770 
0.000 .058 

-.025 

-.562 -1.402 -2.375 -3.354 -4.262 -5.034 -5.624 


o!oOO .085 ~ 

-5.972 -6.409 
0.000 .137 

.176 

-.432 -1.214 -2.141 -3.103 -4.016 -4.826 -5.486 
-.105 -.714 -1.479 -2.304 -3.109 -3.835 -4.424 


-4.940 -5.431 
0.000 .193 

-4.530 -5.190 

• 316 

.172 -.315 -.992 -1.738 -2.570 -3.30l -3.923 


0.000 .326 

-3.152 -3.842 
0.000 .403 

• 532 
.719 

.596 .336 -.114 -.695 -1.316 -1.925 -2.525 

1.087 1.156 1.020 .753 .410 .024 -.37b 



*.817 

0.000 

2*523L 


-1.322 

.456 

2.322 


.862 1.533 1.972 2.249 2.394 2.474 2.564 2.600 


0.000 

• 562 


• 047 

• 492 


-•066 


•012 .156 


.242 


.320 .367 


.446 


.533 



196 


0.000 

.613 

-.017 

.706 

-.032 

-.064 

-.075 

-.055 

.02^ 

.136 

.287 

.465 

0.000 

-.131 

-.2^2 

-.401 

-.467 

-.465 

-.404 

-.266 

-.013 

.263 


.549 

.040 





O.OOu 

-1.173 

.103 

-1.167 

.156 .026 

-.320 

-.611 

-.855 -1.032 -1.118 -1.157 

0.000 

-.339 

-.660 -1.245 

-1.756 

■^2T187“ 

-Z.iZb -2.821 -3.07i -3.277 


- 3 .^ 3 ^ - 3 . 5«2 

T* ♦♦ ♦ ***««*« ♦ ♦ ♦ ♦ ♦ ♦T* ♦**■*"♦ ♦ ^ « 4> * ^ * *'♦ * ♦♦♦♦♦overlay dFpart**^***********^* ♦ ♦ ♦♦♦^ ♦♦^^ ♦♦♦♦♦♦ ♦^^ ♦ ♦ ^^ ♦ ♦ «♦ ♦ ♦ ♦ ♦ ♦ ♦ 
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20.00 

30.00 

AO.CC 

50.00 

6G.C0 

7c.cr 

80. CO 

90. CO 

100.00 

V/R/2 












0.TJOO 

-?.262 

-.290 

.307 

-.6TA 

-I.IAT 

-.Bor” 

-7589' 

- 7CT7-- ■ 

TTBl- 

T73T3 

"2;665 

.025 

-2.26? 

-.290 

.307 

-.6FA 

-1.1A5 

-.802 

-.589 

-.057 

.781 

1.813 

2.665 

.050 

’.27P 

A. 521 

A.A66 

3.753 

3.A76 

3.777 

3.176 

4.271 

4.415 

4.430 

4,312 

.075 


A. 097 

?.933 

3.A56 

3.258 

"3.44 2 

“ 3.T99 

3.7T4 ■ 

“TTfBT" 

“3-;573- 

-T^299 

• 100 

3.160 

?.553 

3.A38 

3.321 

3.388 

3.580 

3.583 

3.816 

3.552 

3.076 

2.584 

.125 

2. *26 

2. ''31 

2.APP 

2.412 

2.A30 

2.4R1 

2,364 

2.417 

2.124 

1.677 

1.281 

.150 

1.92? 

1.P93 

1.761 

1.693 

1.6B7 

1.730 

1.64C 

“1.729“ 

■ “T7593 

"T7T6F 

-Trrn — 

.175 

1.A6? 

1.A07 

1.29B 

1.255 

1.2A7 

1.273 

1.185 

1.242 

1.159 

1.005 

' .797 

.20C 

1.13C 

1.C6A 

.9P3 

.956 

.951 

.968 

.903 

.920 

.871 

.762 

.599 

.250 

.■'lO 

.6AA 

.609 

.fC3 

-.602 

.613 

.5FC- — 

^539 

75BX 

.712 

— 74IT 

.3u0 

.A7? 

.A2? 

.A12 

.A3A 

.417 

.423 

.410 

.387 

• 400 

• 380 

.346 

.350 

.??7 

.292 

.29A 

.299 

.304 

• 306 

.303 

.287 

.282 

.287 

.266 

. *tOO 

.2?Q ' 

.211 

.218 

.223 -- 

.229 

.230 

.2?f 

“ ;?r9“ 

iXCTF” 

“72ire 

.206 

.450 

.160 

.160 

.169 

.173 

.179 

.182 

.181 

.177 

• 169 

.1^2 

.162 

• 50C 

.122 

.126 

.13A 

.137 

.143 

.147 

.145 

.145 

.1?9 

.134 

.129 

. 7 « U 

• 097 

• 101 

• 109^ 

• 111 

. 117 

.T77““ 

.120 

■ -7X177“ 

“. ITT “ 

7113 

— ainr“~ 

.600 

.079 

.08A 

.090 

.092 

.096 

• 100 

.101 

• IOC 

.098 

• 096 

.093 

.700 

.05P 

.062 

.06A 

.065 

.067 

.069 

.073 

.074 

.074 

.073 

.071 

. sOo 

“7039“ 

• O'Al 

.0A'3“’ 


.047 

"7048' 

"•C4V 

■ .C5C ■ 

' 7052 

- 

■ .055 ~ 

.900 

.C2A 

.02^ 

.026 

.027 

.026 

• C29 

• G31 

.032 

.034 

• 035 

• 036 

1.000 

.02' 

.023 

.021 

• 018 

.016 

.fl7 

.017 

.018 

• C19 

• 019 

•020 
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TfJTfiPKfKT'Al PU5HAGF OPWASH CN PER DEGREE' ALPhV 


XPCT 

0.00 

10.00 

?o.to 

30.00 

40.00 

50.00 

6C.00 

_70.CC 

80;. 00 

__90.00^ 

100.00 

Y/fi/2 












c 

- -.?6o 

-.75? 

-.225 

-.198 

-.183 

-.164 

-.16C 

-.T30 

■■-.'092 

-.079 

■■■=705r 

.025 

-.?69 

-.25? 

-.225 

-.198 

-.183 

-.164 

-.160 

-.130 

_-.C92 

-.079 

_^56 

.050 

.776 

.791 

.735 

.711 

.730 

.756 

.755 

.761 

.742 

• 649 

• 516 

;C75 " 

.7A7 

.757 

.696 

.665 

.674 

• 669 

.667 

.681 ■ 

'".fsr — 

” V57T — 

”^474— " 

•loo 

.65A 

.675 

.65? 

.656 

• 688 

.719 

.735 

.735 

.704 

.635 

_ _ .528^ 

.125 

.506 

.509 

.485 

.4P0 

.49C 

.497 

.492 

.472 

.437 

.387 

• 328 

.150 

.3»*0 

.371 

.746 

.337 

.341 

,ns 

.343 

.336 

.321 




.175 

.?«Q 

.?P0 

.758 

.250 

• 251 

.253 

• 251 

• 245 

• 234 

.217 

_ .192 

• 2CC 

.??* 

.715 

.196 

.192 

.191 

.191 

.189 

.385 

.176 

• 165 

.149 

.25C 

.lA? 

.176 

.1’5 

.121 

• 120 

.120 

• 119 


.113 

” .106 

.1DT~" 

• 300 

.OOP 

.09? 

.0»6 

.084 

.083 

.083 

.083 

• C82 

• 081 

• 078 

.075 

.350 

.070 

• 066 

.062 

• 061 

• C60 

.061 

• C6t 

«C6€ 

.C59 

•058 

• 056 

-.WO 

.05? 

.049 

.047 

.046 

• C45 

.045 

.OAf 

.C45 

.044 


- ‘ .04? 

.A50 

.040 

.038 

.077 

.026 

• 035 

.035 

.035 

.035 

.035 

.035 

•034 

.500 

.03? 

.030 

.029 

• 0?9 

.C2P 

.028 

.028 

.028 

• 028 

• 028 

• 028 

.550 

.0^6 

.025 

.024 

.024 

• 023 

• 023 

• C23 

.023 " - 

.023 “ 

-.023 — 

VtZT 

.600 

.0?1 

.020 

.020 

.020 

• CIS 

.019 

.CIS 

.CIS 

.019 

.019_ 


.700 

.015 

.015 

.014 

• C14 

• C14 

• C14 

.014 

.014 

•014 

•014 

• 013 

. 60o 


.011 

.011 

.Oil 

.011 

.011 

.011 

.cni" 

■ '.Oil "" 

“.oir ■ 

"vm — 

.900 

.OIC 

• 010 

• 009 

.009 

•cos 

• 009 

.CCS 

.CCS 

.ors 

.009 

.009 

.000 

.OOP 

.POP 

.008 

.008 

• 008 

•cce 

• CC8 

.coe 

.006 

.oce 

• CC8 


f 
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FUSflAGE UPWASH 

acting on 

TAIL AT 

ALPHA* 07W 

DPG. 




XPCT 

0.00 

10.00 

20.C0 30.00 

AC. 00 

90.00 

60.00 

7C.0C 

80iC0 

00.00 

100.00 


Y/P/2 


0.000 

1.653 

7.019 

1ATF79 

^27T?A 

28.656 

30-3A9 

Tf.jgA 

~T7'.932 

8.322 

1.006 

-3.C9A 

.100 

1.65? 

7.019 

IA.279 

22.138 

28.658 

30.3A9 

26.53A 

17.932 

8.322 

1.0C8 

-3.09A 

.?co 

q.i?6 

10.Ae2 

11.A09 

11.617 

11.156 

9.863 

7.9C6 

5.90C 

3.921 

2.1C6 

.911 

.300 

6.P59 

6.P19 

6.59A 

6.155 

5.567 

A. 886 

3.976 

3.0A2 

“T7?7^5 

1.^60 

• 770 

.AGO 

A. 554 

A. 332 

A. 055 

3.723 

3.339 

2.930 

2.S21 

2.01A 

1.513 

1.113 

.723 

.500 

3.101 

?.921 

2.71A 

2.A93 

2.250 

1.996 

1.7A3 

1.A98 

1.207 

• 92A 

• 666 

• 600 

2.206 

2.0P7 

1.9A2 

1.792 

1.639 

1.T75 

1.31C 

1.1A9 

.995 

.f21 

t.640 

.700 

1.636 

1.55B 

1.A62 

1.359 

1.256 

1.152 

1.CA3 

.933 

.827 

.721 

• 620 

• eoo 

1.256 

1.201 

1.U5 

1.075 

1.C03 

.932 

• 861 

.789 

.715 

.638 

.567 

.900 

.99? 

.95A 

.915 

• 875 

.828 

.Vf9~ 

.'73C 

."682“ 

.633 

•Tr2 

.530 

l.OCO 

.797 

.776 

.750 

.723 

.696 

.668 

• 63A 

.601 

.567 

.533 

.900 




TNCPPMENTAL FltSELAGE UPWASH 

ON TAIL 

PEP DEGREE 

ALPHA 




XPCT 

0.00 

10.00 

20.C0 

30.00 

AC.GO 

50.00 

60. CO 

ft.cc 

ec.cO 

90. CO 

itt.oo 

Y/B/2 












0.000 

-.P97 

.078 

1.526 

3.321 

5.C25 

5.899 

5.5AA 

A.1A3 

2.A69 

1.163 

• 398 

.100 

-.P97 


1.526 

3.321 

“5T(r25 

r;sw 

!.!^8 

— 

Z.A69 

1 .163 

.358 

.200 

1.22P 

T.539 

1.803 

1.970 

2.03A 

1.927 

1.672 

1.369 

1.CA6 

.7A6 

• A86 

.300 

1.C7A 

1.106 

1.110 

1.066 

1.C39 

.972 

.851 

.719 

• 589 

• A68 

• 396 

• AGO 

7750 

.73? 

.*7^ 

rsn 

.633 


.5A1 

.A7C 


.336 

.275 

.500 

.930 

• 908 

.A85 

.A99 

.A32 

.803 

.37A 

.3A5 

• 30A 

• 26A 

• 226 

.600 

.?PC 

.372 

.3«A 

.??6 

.31P 

• 299 

.26C 

• 261 

.2A2 

.219 

.19A 

» 

.766 

.297 

.289 

T27T 


.2A7 

.234 

.221“ 

■ .208 

rm — 

• 184 

• 171 

«eoQ 

.235 

.2^6 

.217 

• 206 

.199 

• 190 

.181 

.173 

«16A 

• 156 

• 1A7 

.900 

.190 

.IPA 

.178 

.172 

.166 

.159 

.153 

.1A7 

• 1A2 

• 136 

• 130 

^ ' 

1.000 

.157 


• 1A9 

• 1A5 

• lAl 

.137 

• 133 



H7A 

.120 

TUB * — 
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LTFTTNG'PPF^SURF CG^fFlClfMTS' f)UC XC ASYMPFTPIC BODY VCLUHE 


XPCT 

C.OO 

10.00 

?0.00 

30.00 

40.0C 

50.00 

60.00 

70.00 

eo.co 

00. CO 

100.00 


Y/P/2 


0.000 

:om 

.0536 

"V,bt38“ 

-.0561 

'-;0J37 

— 

--,0161 



■ 7110T3 

- .71252 

.025 

.0170 

•0536 

-.0138 

-.0581 

-.0332 

• 0001 

•0181 

.0309 

.0282 

.0033 

-.0252 

.050 

.0170 

.053^ 

-.013P 

-.0581 

-.0332 

• OCOl 

• C181 

.0309 

.0282 

.0033 


.075 

.0170 

.0536 

-.0136 

-.0581 

-.0332 

• cool 

• C181 

.03a<; ■ 

■■ .e-2gr“‘ • 

“7003'3' 

- .07^2“ ‘ 

.100 


.0319 

-.0307 

-.0566 

-.0222 

• 0C36 

.0197 

• 0313 

• 0272 

•0066 

-.0251 

• 125 

• 0633 

.07S6 

-.0291 

-.0510 

-.0226 

• CCIO 

.0152 

.0252 

*0283 

.0137 

-.'0268 

• 150 

.0623 

.0205 

-.0263 

-.0669 

-.0235 

-.CC07 

• CU5 

.0218 


.OlTi 

-.olor' 

.175 

• 0616 

.0159 

-.0?T<) 

-.0637 

-.0239 

-•0C2C 

• 0C66 

.0201 

.0267 

.0177 

-.0068 

.200 

• 0600 

.0116 

-.0279 

-.0611 

-.0262 

-•CC31 

• 0C75 

.CJ82 

.0261 

• 0183 

.0070 

• 250 



-.<5^86 

-,6^r^ 

-.oS«e 

— .006 8 

~;0C6? 


* .^1T5 ■ ' 

.0?I8 

.0161 

• 300 

.0291 

• 0006 

-.0298 

-.0362 

-.C267 

-.0050 

.0029 

.0086 

.0156 

•0196 

.0168 

• 350 

• 0260 

-.0019 

‘ -.0281 

-.0318 

-.0263 

-.0066 

-.0001 

.0056 

• 012C 

.0168 

.0185 

.600 

.bl61 

-.0060 

-.b?69 


-.OTIT 



‘ 

"»wn — 

“.inT9 

“.om ” 

• 650 

.0075 

-.00P5 

-.0258 

-.0266 

-.0232 

-.0129 

-.0038 

•001? 

.0069 

• 0091 

• 0126 

• 5C0 

-.0000 

-.0157 

-.0752 

-•0270 

-.0226 

-.0167 

-.0069 

-.0011 

.0038 

•0052 

• 0096 

.SiO 

-.0031 


-.0750“ 

”.0?58 



'-^urofT 

"-.W27 

.cciTo .co6r 

.OC58”' 

.too 

-.0108 

-.0215 

-.0269 

-.0247 

-.0212 

-.0169 

-.0096 

-.0061 

-.0015 

• 0017 

•0061 

• 700 

-.020? 

-.0225 

-.0236 

-.0228 

-.0203 

-.0178 

-.0166 

-.0106 

-.0056 

-.0036 

-.0018 

• 800 

-.017t 

=70IW 

-•020? 

— . d21 8 


--,0215 “ 

‘-•0197 

-.0179 

- .01 eO 

-.OTMJ 

'-■.0W9' 

• 900 

-.00?5 

-.0097 

-.0X62 

-.0169 

-.0177 

__-j0189 

-.0201 

-.0209 

-.0208 

-.0203 

-.0191 

1.000 

.0075 

.0033 

-.0002 

-.0016 

-.0027 

-.0077 

-.0150 

-.0155 

-.0160 

-.0165 

-.017? 



X- 213.62000 

16.33QC0 

2* -5.8OOC0 




X» 216.67000 Y* 

31 .25000 

?« -4.900CC 




Fn» M*rfLlP(5) 6T X* 213 

•62000 Y« 

16.33COO Z> -5.80000 




P 

“rtn 

■■ “ TP~ 

T- 

Ff tT 

213.620000 

2.865000 

25.786902 

.066366 

206. 236617 

o.cooooo 

216.296000 

2.917165 

26.736131 

.066366 

206.979960 

.071776 

21S.172rOt 

r.^682 53 

2776T9m' 

•C6151Q 

2C7.727C55 


?16.0*»fl00 

3.023389 

28.716025 

•C66722 

2C8. 665398 

.009667 
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: — NACCcir pftessiftt pitio 

Y/B/2 XfPEP CENT CHORD AND PRESSURE COEFFICIENT 

Gtm-E^oumm 

n acelles BELCti WIN G 

0,000 77.32P ?A3.B98 

— lop.ofo 


0.00000 0.00000 


.090 

77.^2? 

2A1.6AP 

2*8.690 

2*1.943 

238.700 

242.238 

238.995 

242.933 

239.290 

242.827 

239.584 

243.122 

239.879 

243.417 

240.174 

243.712 

24Q.469 

24C.764 

241.058 

241.353 


0.000 

97,169 

99.124 

97.171 

99.301 

97.349 

99.479 

97.526 

99.656 

97.704 

99.834 

97.881 
IOC. on 

98.C59 

100.109 

90.2*6 

98.414 

90.591 

98.769 


0.00000 

.03322 

0.00000 

.0*266 

.03894 

.03209 

•C3836 

.03153 

.C3778 

•C3097 

.03731 

.03061 

.C3663 

.02985 

.03606 

.02929 

.0355C 

.03493 

•034*6 

.03379 

.100 

83.10A 

23P.Q23 

231.692 

2*9.64“ 

**1.702 

240.367 

232.424 

241.090 

233.146 

241.812 

233.868 

242,534 

234.591 

243.256 

2*5.312 

243,875 

2*6.035 

236.757 

237.479 

236.201 


c.ooo 

97.306 

02.790 

07.757 

92.796 

98.208 

93.247 

98.659 

93.698 
99. lie 

94,149 

99.561 

94.60C 

10C.C12 

95.C51 

100.390 

95,502 

95.953 

96.404 

96.855 


O.OOCOC 

,C?P9P 

O.COOOO 

.02706 

,04*98 

,0259f 

,04294 

•024C8 

.04129 

•C2261 

.03967 

•02115 

.C30O4 

.C1971 

.C3642 

•01848 

,03481 

,C*322 

•03165 

.C3Q10 

• 190 

9A.696 

236.360 

225.394 

237.459 

225.404 

238.551 

226.499 

239.647 

227.595 

240.742 

228.690 

241.838 

Z2S.78t 

242.<;34 

230.862 

244,029 

231.977 

233.073 

234.169 

235.264 


C.OOO 

9«.570 

88.18? 

06.^18 

88.189 

97.097 

88.928 
_97.796 

09.667 

98.535 

90.406 

91.145 

100.013 

91.684 

C2.62* 

93.362 

94,101 

94,840 


C .00000 
.C2?ft*! 

O.COOOO 

.02126 

.09210 

•01949 

.04913 

.02071 

.04616 

•C1821 

.04322 

.01377 

•04C3C 

•C0937 

.03741 

•00503 

.03461 

.03186 

.C2915 

.02646 

.200 

106.208 

23A.367 

220.985 

2*“.738 

220. 995 
237.114 

221.97? 

238.491 

223.348 

239.867 

224.725 

241.244 

226. ICl 
242.62C 

227.478 

243.846 

220.855 

230.231 

2*1. 6C8 

232.984 


o.oon 

93.998 

ps.ese 

9*. 468 

83.866 

95.977 

84.875 

96.986 

85.684 

97.995 

66.893 

99.005 

87.903 

1U0.014 

88.912 

100*913 

89.921 

90.9*0 

91.940 

92.949 


o.coooo 

.02370 

O.COOOO 

.02120 

•06088 

.01450 

.09645 

.00784 

.05202 

•00131 

.04762 

-.0C484 

.04329 

-.C1C32 

.03909 

-.01497 

.03500 

•031C0 

.02709 

.02357 

♦ 

• 2A* 

116.026 

239.516 

81P.819 

8S6.90S 

218.825 

236.494 

220.2<)6 

237.923 

221.763 

239.392 

223.232 

240.861 

224. 7C1 
242.330 

226. 17C 
243.541 

227.639 

229.108 

230.577 

232.047 


0.000 

92.985 

81.261 

94.157 

81.269 

95.329 

P2.661 
96. SCO 

83.612 

97.672 

84.704 

98.844 

85.956 

100.015 

87.127 
ICC. 981 

80,299 

8<!.P70 

90.642 

91.814 


g.ooooo 

.02*70 

0.00000 

.01693 

.06530 

.00914 

•C6Q20 

•00153 

•09508 

-.00557 

.03001 

-.01187 

.C45C3 

-.C1837 

.C4C25 

-.02450 

.03557 

•031CQ 

.02653 

s * 

.02302 

• ?A7 

116.973 

218,81“ 

218.825 

2*0.294 

221.763 

223.232 

224.701 

226. 17C 

227.639 

229.108 

230. ?Vb 

232.047 



207 



233.516 

o.ooc 

235. 0P5 
PI. 255 

236.555 

91.262 

237.923 

02.535 

239.392 

83.6C6 

250. P61 
85.778 

J52.33C 

85.95C 

2A3.551 

87.122 

88.295 

89.567 

90.639 

91.811 


92. 

0.00000 

05,155 

0.00000 

P5.S?7 

,065?C 

96.599 

•C6020 

97.671 

.05508 

90.85*5 

.05001 

ICC . C 1 5 
.C55C3 

rof."4?j ■ 
.C4C2S 

.03557 

•03100 

.02653 

•C2382 

.250 

.02370 

117.760 

.01693 

21P.P26 

•00915 
218. P36 

.00163 
220. SOS 

-.C0557 
221. 7B0 

-.01187 

223.252 

-.01837 

224,724 

-.C24FiT 
226. 196 

227.669 

229.151 

230.613 

232.085 


233.557 

o.coo 

2»?.C2<} 
SI, 105 

236. *^01 
31.113 

237.975 

82.295 

239.556 

83.576 
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• 700 

.09621 

•03122 

•08883 

.02971 

.08145 

.06712 

.05592 

•C4801 

•04139 

•03505 

.03256 

^'C319: 

— . - - . ■■ — — ' ■ 
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.725 

.10259 

.07123 

.09598 

•03108 

.08937 

.07566 

.06347 

.0S361 

•04626 

.03975 

•03489 

•03202 

.750 

.09*04 

•03263 

.09078 

.03175 

.06653 

.07733 

.06659 

.05761 

.05013 , 

.04377 

.03793 

.03455 

.775 

.09593 

.03572 

.09084 

.03367 

.08624 

.07843 

•07028 

.06230 

•05483 

•04873 

•04304 

.03777 

• 800 

.0"766 

.0374* 

.08592 

.03769 

.06419 

.07914 

.07316 

•06629 

•05966 

•05328 

.04767 

•04240 

• 625 

.08229 

.04208 

.0M41 

.0S77? 

.08053 

.07e«e 

.07415 

.06<f03 

.06309 

•05726 

.05165 

•0466? 

.650 

.07P32 

.04759 

.07759 

.04421 

.07687 

.07541 

.07303 

.06949 

.C6sn 

.06042 

.05547 

.05097 

.875 

.07484 

.05099 

.07467 

.04433 

•07450 

.07384 

.07289 

.C7C68 

.06791 

.0641* 

•06^22 

.05578 

• 900 

.070*3 

.07069 . 

.070P4 

.07116 

.07093 

.07C5P 

•06665 

.06639 

.06319 

.05961 


.05562 

.05128 









.925 

.06751 

•06759 

.06768 

.06786 

-"v ;06804 

.06792 

.06779 

.06627 

•06443 

•C62C9 


.05949 

.05690 









• 950 

•06197 

.06278 

.0635P 

.06482 

.06522 

.06563 

.06525 

.06485 

•06341 

.06130 


.0S7'»* 

.05097 









.975 

.OSTP? 

.0582? 

•05855 

•05923 

•05962 

•05947 

.05932 

.05832 

.05704 

•05538 


.0*518? 

.0483? 









1.000 

.04641 

.04671 

.0460? 

•cAsez 

.04523 

.04471 

.04346 

.04222 

.04089 

.03932 


.03775 

.0361P 










969-500 

1> load check CASP ?7 SPAN STA. W ITHIFISEL AGE AND Z TERNS NACH NINBEP • 2»700C 

HORTZONTAL TAIL CONTRIBUTION EXCLUDED 



^DRCF COEFFICIENTS v 


rANBFR 

FP AT 1 DEG 

NAC ON WING WING ON NAC 

CD 

.A5E56B69F-0? 

.48442753E-03 

.25709114E-C3 •20665611E-03 

Cl 

.O1A17717E-01 

•277556A1E-01 

.54e6C437E-02 

CMXPAR 

-.17IB0267P-02 

-.33006941E-02 

-.242234396-02 

(CANBER Cl TNCiUHES 

00407 DUE TO ASYNMETRIC FUSELAGE VOLUNE ) 


TNTFPPEPENCE 0R4G COEFFICIENTS 



FLAT 

WING RRFSSURF^ ON 

cambered surface 

CAMBERED WING 

PRESSURES ON FLAT 

SURF*CF 



CP • a0477146F-02 

CD • 

.15955408E-C2 




NACFLIF PRESSURES 

PN FLAT SURFACE 

FLAT WING PRESSURES ON NACELLE 



CP » .Q^74q567E-04 

CD ■ 

.47480742E-04 





INCLUPF FUSELAGE 

TERMS 






FORCF COEFFICIENTS^ 





CAMBER 

FP AT 1 DEG 

NAC ON WING 

WING ON NAC 


CD 


.4497473IF-02 

.4P074130E-03 

•25709114E-03 

.20665611E-C3 


tL 


.9^D74^5BOF-01 

.27544436E-01 

;54FFC437E-02 



CHX»>R 

.?frl4?037E-02 

-.2402E49EE-02 - 

.24223439E-02 




(CAMBER CL INCLUDES - 

.00407 DUE TO ASYMMETRIC FUSELAGE 

VOlUMF) 


INTERFERENCE DRAG COEFFICIENTS 


FLAT 

WING PPFSSURFS ON 

CAMBFRED SURFACE 

CAMBERED WING 

PRESSURES ON FLAT 

SURFACE 



CD ■ .10294943F-02 

CD ■ 

.15B37749E-02 



NACELLE PRF^SL'PFS ON FLAT SURFACE FLAT WING PRESSURES ON NACELLE 


XTT-ir 





Tir^ 


^M8<r7A2E-T^ 
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POLAR W/0 

NAC rn 

• .00AA97 

■+ ,09Ae7S( Cl 

*0^0TA6) 4 

•^3e42( Cl 

.C9074A)**2 

POLAR WITH 

NAC rr 

• .00A961 

4 .1000751 CL 

.096230) 4 

•6336A2( CL 

- •C96230)*42 



CAMBERED WING 


FLAT WIKG 


w/n 

nacelles 

WITH NACELLES 

kTznfir 

“WTTFTID" 

CL 

CO 

CM 

CD 

CP 

CD 

CD 

0»00 

.001106 

.01053 

*001199 

•00859 

O.CCOOOO 

-•OCCOC9 

• 01 

•00096P 

.00966 

.0010A3 

.00771 

.CCC063 

— :occo36 

.02 

•000957 

.00879 

•001015 

•0C68A 

.CCC253 

.000209 

• 03 

.00107? 

.00791 

•001113 

•00597 

•C00570 

•00C5CP 

• OA 

.001315 

•0070A 

•001337 

•00510 

•OOlOlA 

•^C^A 

• 05 

•00168A 

.00617 

.001669 

•00A22 

•CCISBA 

•0G1A67 

• 06 

•COPIPO 

.00530 

•002167 

•00335 

•0C2261 

• 00?U7 

• 07 


.00AA2 

7wrm 

.C02AP 

.003105 

•wm3 

• 08 

.003551 

.00355 

•00350A 

•00161 

•CCA0S5 

•0C39C6 

• 09 

,00AA?7 

.00268 

•00A362 

•0C07A 

•005132 

•00A965 

• 10 

•005A30 

.00181 

•0053A8 

-•OOOIA 

•CC6336 

.■OC6152 

• 11 

.006559 

.00093 

•006A59 

-.00101 

•CC7667 

•007A65 

• 12 

.007816 

.00066 

.007698 

-•00160 

•C0912A 

.008905 

.13 

•00Q19P 

-.00081 

•009063 

-.00275 

•C107C9 

.yiCATi 

• lA 

.01070P 

-.00168 

.010555 

-.00363 

•C12A19 

•C12165 

.15 

.0X23AA 

-.00255 

•Q1217A 

-.OOA5C 

.C1A257 

.013985 

• 16 

•01A107 

-.003A3 

,613920 

-TCCTIT 

.C16221 


.17 

,01«99? 

-.00A30 

.015792 

-.0062A 

•C1831? 

.016CC5 

• 16 

•01801A 

-.00517 

.017791 

-.00712 

•C20530 

•02C2CS 

.19 

.020157 

-.0060A 

.019917 

-.0^99 

.^22e7A 

.022532 

• 20 

•0??A?7 

-.00692 

.022169 

-.00866 

•C253A6 

.02AC86 

CHXBAR 

W/n Mir • 

.00261 A -< 

[ .090T^A -CL)( 

-.0e72?e) 

m CL -ff. » 

inmTw-i — 

CH)(eAR 

WITH NAC • 

.000192 -( 

[ .096230 -CLH 

•.067220) 

FOR CL • 0. # 

CHX8AP • .0C8566 

PP06RAH WTN^ AREA‘ 

* 1065Q.6A06 






TEFERENCE APPA i <?P98*0000 



C0NFICU»*T1CH STfrEAHulSE LlFT'e!$TtiI8liTrcff 


BISK LIFT DISTRIBUTION INCRENENT PER DECREE AIRH* 


X 

v/l 

W-8-C 

N4C 

TAIL 

SUM 

W-B-C 

Till 

SU8 

^•15^ 

.0140* 

.00067 

O.OOOCO 

O.GCCOO 

•00067 

•00047 

O.OOOCO 

•C0047 

67509 

.02616 

.00103 

0.00 000^ 

“07ii0uC0 

.UOT03 

.00115 

0700000" 

70OTT5 

12*^62 

.04224 

•00285 

O.QCOOO 

0.00000 

•00285 

•C0200 

O.OOOCO 

•002CC 

16.615 

.0563? 

.00429 

o.ooooc 

o.ooooo 

•00429 

•00301 

0.00000 

•00301 

207700 

.07040 

,00579 

O.OOOOC 

O.OOOCO 

•00579 

"700006 

o.ocooc 

700406 

24.923 

.0"44Q 

.00732 

O.OOOOC 

O.OOOCO 

.00732 

.00512 

O.OOOCO 

•00512 

29.077 

.09857 

.00009 

0.00000 

o.ooccc 

.00869 

•00621 

C. 00000 

•C0621 

sfTni 

.11265 

,^1003 

o.ooooo 

0 .OCTOCC 


.OC7 26 

0700000“ 

7O0T77 

37.305 

.12673 

.01195 

0,00000 

o.ooooc 

.01195 

•0CE33 

0.00000 

•00033 

41.539 

.14081 

.01344 

0.00000 

O.OOOCO 

.01344 

•00935 

0.00000 

•C0935 

46.002 

.15400 

.01496 

0.00000 

o.ooooc 

•Ol496 

.01037 

0700000“ 

7DT0T7 

49.046 

.16P9-» 

.0164P 

o.ooooc 

O.OOOCO 

.01646 

.01139 

O.OOOOO 

•01139 

' 54.000 

.10305 

.01795 

0.00000 

O.QCOOO 

.01795 

.01239 

O.OOOCO 

•01239 

56. 154 

.1 971 ^ 


oToiJOW 

”T.OOdO(T 

■VllT«3 

"TTIJIT” 

0.00000 

^uinr" 

62.300 

.?1121 

.02026 

o.ooooo 

o.ooooo 

•02026 

.01412 

0.00000 

•01412 

66.462 

.22529 

.02110 

0.00000 

0.00000 

•02110 

•01479 

0.00000 

.01479 

70 .6l6 

.?3o3’t 

.02175 

o.coooo 

o.ocCod 

76TIT! 

.01532 

o.oqOCg 

.01532 

74.769 

.20346 

,02225 

o.ooooc 

o.ococo 

.02225 

.01566 

C .00000 

•C1566 

76.923 

.26754 

.02307 

o.ooooo 

0.00000 

•02307 

•01605 

O.OOOCO 

•016C5 

63 .077 

.20102 

.U7074 

O.ooooc 

o.ocooc 

.02404 

.CT6'68 

0700000“ 

.01666 

67.231 

.29570 

.02028 

o.ooooo 

o.ococo 

.02820 

.01637 

O.OOOCO 

•01037 

91.365 

.30978 

.03305 

0.00000 

o.ooooo 

•03305 

•02094 

0.00000 

.02094 

057570 

.323^*6 


0700000 

O.ooooc 

707077 

.0Z4ZS 

o.ooccc 

.024?9 

99.692 

.33794 

.04625 

O.OUOOC 

o.ooooc 

•04625 

'.02680 

O.OOOCO 

•o?eeo 

103.046 

.35202 

.0«410 

o.ooooc 

o.coooo 

•05410 

•03466 

C.OOCOO 

•03466 

106. OOO 

•36&10 

.06230 

“ir.ooooo 

O.ocooc 

^6236 

.04136 

0700000“ 

704T37 

112.154 

.30018 

.07104 

0.00000 

0.00000 

•07104 

•04691 

0.00000 

•C4691 

116.308 

.39426 

•08109 

0.00000 

o.ooooo 

•00109 

•05631 

o.ooooc 

•05031 

120 .H6Z 

*0Tnm 

.09T71 

0700000 

0 .0 coco 

■ .09171 

.06676 

0700000 

• Oft 6 7 6 

124.616 

.4?243 

.10200 

0.00000 

O.QCOOO 

•10200 

•06001 

o.ooooo 

•oeoci 

120.769 

.43651 

.11468 

o.ooooc 

o.ocooc 

•11468 

•09250 

o.ooooo 

•0925C 

132.923 

^00059 

TTTTTT" 

0700000 

0700000 

•IZBRl 

.10675 

; o.ococo 

• 10675 

137.077 

.46467 

.14388 

o.ooooc 

o.ooooc 

•iBsee 

•12176 

o.ooooo 

.12176 ’ 

141.231 

.47075 

.16095 

OrOOOOC 

0.00000 

.160B9 

•13752 

o.ococo 

.13752 

1057575 

7007m 

710007 

0700000 

0700000 

.10003 

7TT090 

0700000 

.15409 

149.539 

.50691 

.70177 

0.00000 

o.ooooo 

.20177 

.17353 

o.coooo. 

•17353 

153.693 

.52009 

.22466 

o.coooo 

O.OOOCO 

.22466 

.19265 

0.00000 

.19265 

157.706 

.53507 

.24098 

07u0000 

0 700000 

•74696 

.2 J 266 

0700000 

•ZI266 

162.000 

.54015 

.77538 

o.ooooc 

o.ocooc 

•27530 

•23454 

O.OOOCO 

.23454 

166.154 

.5632^ 

.30201 

0.00000 

O.OOOCO 

•30281 

•25694 

c.oooeo 

•25694 

170.306 

.*^7732 

.33127 

0700000 

0 .00000 

.33127 

.27973 

o.coooo 

.27973 

174.462 

.59140 

.36145 

o.ooooc 

O.OOOCO 

•36145 

•30394 

0.00000 

.30394 

176.616 

^60548 

.39269 

o.ooooc 

o.ooooo 

•39269 

.32916 

O.OOOCO 

•32916 

162 . ^70 

.01 0^0“ 

•07000“ 

o.ooooo 

O.OOOCO 

^07000 

•35464 

0700000 

.35464 

166.923 

.63364 

.45621 

o.ooooc 

o.ococo 

•45621 

.30052 

o.ococo 

.36052 

191.077 

.64772 

.48300 

0.00000 

0.00000 

•40880 

•4C032 

o.ococo 

•40832 

I05773I 

.661 «0 

. 57107 

o.ooooc 

o.occCo 

•52107 

.43634 

O.OOOCO 

« 43674 

199.385 

,67588 

.55275 

o.ooooc 

O.OOOCO 

.55275 

.46440 

O.OCOCO 

.46440 

203.539 

.68996 

.50415 

0.00000 

o.ococo 

•56415 

.49355 

c.occco 

.49355 

207 .693 

.70404 

• 614^9 

O.OOOCO 

0 .QCOCO 

.61499 

^57777 

0700000 

.52378 

211.047 

.7101? 

.64477 

0.00000 

o.ococo 

.64477 

•55401 

0.00000 

•55401 

216.000 

.73220 

.67336 

0.00000 

O.OCOCO 

.67336 

.50425 

Q.OCCCO 

•5042S 

Z777T50 

7“i^0070 

.70156 

.00046 

0 .dcocc 

770702 

•el6D9 

0700000 

■61659 

224.308 

,76037 

.77096 

.00583 

0.00000 

.73479 

.64^344 

0.00000 

•6:4944 


22B.462 

.77445 

.75638 

•01608 

0.00000 

^77246 

.68373 

0.00000 


232*616 

.78953 

.78512 

•02649 

o.oooco 

.81161 

•72214 

0.00000 

.72214 

236.770 

.B0261 

.81523 

.03791 

0,00000 

.85314 

.76476 

o.oooco 

•76476 

240.924 

•«1669 

.84611 

•0466F 

d.OCOtiC 

.89279 

.0CS97 

o.oooco 

r809f97 

245.077 

.83077 

,87649 

.05235 

o.oooco 

.92604 

.85305 

0.00000 

.85305 

249.231 

.84485 

.80646 

.05371 

0.00000 

.95018 

.88744 

0.00000 

.88744 

253.385 

.85893 

.^T586 

.lJ'5525 

0~.0doo0 

.^7111 

.92047 

C7COOOO 

.92047 

257.539 

.87301 

.93156 

.05653 

0.00000 

•98809 

.95101 

o.oooco 

•95101 

261.693 

.88709 

.94231 

.05701 

0.00000 

.99932 

.97670 

0 .00000 

.97670 

265.847 

.00118 

.94785 

.05701 

0.00000 

1.00486 

.99483 

O.oooco 

^94^8K 

270.001 

.91526 

.94961 

.05701 

o.oooco 

1,00642 

1.00392 

o.oooco 

1.00392 

274.154 

.929*4 

.96821 

.05701 

0 .00000 

1.00522 

1.00416 

o.oooco 

1.00416 

278.308 

.OA342 

.96675 

• OSTOl 

o.cociOc 

1.00376 

1.00296 ' 

o.oocoo 

1,00296 

282.462 

,95750 

.94*^63 

.05701 

o.ococc 

1.00244 

1.0C189 

o.oooco 

1.00169 

286.616 

.97158 

.94441 

.05701 

o.ocooc 

1.00142 

1.00109 

0.00000 

1.C01Q9 

290.770 

.98566 

.943"60 

.05701 

O.OOOOO 

TTCfOMT 

1.00C66 

o.oooco 

1.00C46 

294i924 

,09974 

.94300 

.05701 

o.ooooc 

1,00001 

l.OOCOl 

o.cocoo 

l.COOCl 

295.000 

l.OOOOC 

.96200 

.05701 

o.coooo 

1.00000 

l.OCCOC 

C.OOOOQ 

l.OOOCC 


969-500 17 LOADCHPCK 

TA?? 22 SPAN STA. WITH FUSELAGE AND Z TERNS 8ACH MJ8BER • 

H0PI20NTAL TAIL ALPHA- 2.CC0 

2.7000 

HPRI70NTAI TAIL CnFPPICIEMT5 BASED ON WING GEDJ^ETPY 


AT GIVEN ALPHA 

DEGREE 


ct 

-.000515 

•000595 


rr 

-•0fc0040 

•OOOCIO 


CN 

•000439 

-.CC0492 



COEFFICIENTS 


CAM8FP 

FP AT 1 deg 

NAC ON WING WING ON NAC 



.2C665fcllE-C3 


CL 


.oo2?P30’F-01 .2813<302PF-01 .5^P60^27E-02 


CMXBAP 


.3052B4^7E-02 ?8^49778E-02 -.2422343qE-02 


(CAMBER Pr 

TMCLUOr^ -.00407 DUE TC ASYMMETRIC FuSELaGE vOLuMEJ 


INTERFERENCE DRAG 

COEFFICIENTS 

FLAT WING PPFSSUPFS ON CAM3FPED SURFACE 

CAMBFREO WING PRESSURES CN FLAT SURFACE 

CO ■ 

iiiprr 1 r- 

.10556330F^ 

HN FITT ’^IIPrrrF 

.15747P17E-C2 ^ 

FI AT UTMR' PPF^^llPFig nW MirFllt ^ 


cc • 


0574CJ967P-04 


CO • 


47480742E-04 
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POLAR W/0 

NIC cn 

■ .004458 ♦ 

.0934TR( 

CL - .0^0226r+ 

.62C232< cr- 

.000228)**?' 

POUR WITH 

NIC rn 

• .004922 + 

•098569( 

CL - .09571*) ♦ 

•62Q252( CL - 

•095714)**2 



CAWBFPEO 

UTNC 


FLIT 

NING 


wTP" 

NICELLP5 

0TTP" 

NACELLE^ 

N/C 

HTTFTlfC 

CL 

cc 

CN 

CD 

CP 

CO 

CO 

0.00 

•C0107? 

.01234 

.001169 

•01048 

o.ocoooo 

-.600009 

• 01 

.000951 

.01131 

• 00l03(i 

Toffs?? 

. OC (]C62 

.0C0036 

•02 

*00095? 

.0102P 

.001014 

.00842 

•000248 

• 0CC2C5 

•03 

•00107N 

.C09?5 

.001123 

.00739 

.CC0SS8 

.0CC498 

• 04 

.001327 

.00822 

•001355 

•00636 

.Cb0992 

■".■fi'ffffTn 

•C9 

.001701 

.00710 

.001712 

•00533 

.C0155X , 

•001456 

• 06 

.002199 

.00616 

•002192 

•00430 

•CC2233 

•002121 

.07 

•C0?8?l 

.00513 

.002797 

.00328 


•CG2910 

•oe 

.003547 

•00411 

.003526 

•00225 

•003970 

.003823 

.09 

•0044«7 

.00208 

.004379 

•C0122 

•OC5024 

.00*860 

.10 

•005431 

.00205 

• 005355 

•OOC19 

•CC62Q3 

•OQ6022 

• 11 

.006540 

.00102 

.006456 

-.00064 

.007505 

.007307 

• 12 

.007791 

-.00001 

.007681 

-.00187 

•0C8932 

.008717 

.13 

.0091'!7 

-.00104 

.009030 

-.00290 

.010482 

.010250 

• 14 

.010647 

-.00207 

.010503 

-.00393 

.012157 

•011908 

.15 

.012261 

-.00310 

•0121C0 

-.00495 

.013956 

.017689 

• 16 

^ 7(rf4ooy 

-.00^ 3 

“.01382'2 

-.offssa 

.cilTeYfl 

.015595 

.17 

.015862 

-.00515 

.015667 

-.CC7C1 

.017925 

•017624 

aa 

•017B4P 

-.0061? 

.017636 

•.0080* 

•020C96 

.019778 

.19 

.010950 

-.00721 

.019729 

-.00907 

.022391 

.0220St 

•20 

•0221O2 

-.00824 

.021947 

-.01010 

.02*610 

.02**56 


CPXBAR V/0 NIC- ,00^053 -C .09CZZfi -CLM -.102881) FOP CL ■ 0. » CflX8*P « .012336 


CKXBAR with MIC • 

.000631 -( 

.09571* -CLH -.102881) 
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COhPlGURATIOK STPEAhwt5€ LIFT OTSTmUHt^ 





BASIC LIFT 

DISTRIBUTION 


INCRPNENI 

PEP DECREE 

ALPHA 

X 

X/l 

y-R-r 

NAC 

TAIL 

SUN 

W-B-C 

Till 

SUP 

^.15^ 

.01408 

.00068 

o.ocooc 

O.OOOOO 

•00068 

•00046 

0.00000 

.00046 

Fvm 

.02816 

700T64 

— o.ooooc 

O.OoOoC 

•00164 

701TIT2 

O.OOO0O 

•OOllZ 

12.462 

.04224 

.00286 

0.00000 

o.ocooc 

•00286 

.00195 

0.00000 

•C0195 

16.615 

.0563? 

.00431 

o.ooooc 

0 .oocoo 

•00431 

.CC295 

o.ocooc 

•00295 

2C.76^ 

.07040 

.00582 

o.Ooooc 

07007500" 

,00y01 

.00397 

"0700000 

•GC397 

24.923 

.08449 

.00736 

0.00000 

o.ocooo 

.00736 

.00502 

O.COOCO 

.00502 

29.077 

.09857 

,00894 

o.ooooc 

o.ococo 

.00894 

.00608 

O.OOOOO 

•C06C8 

33.231 

.11265 


o.OOdoo 

0 .Ooocc 

.OT0'49 

" ''.00713 

O.oooco 

'700713 

37.385 

.12673 

.01202 

0.00000 

o.ococo 

.01202 

.00815 

o.oooco 

.00815 

41.539 

.14081 

.0135? 

0.00000 

o.ococo 

•01352 

.C0916 

0.00000 

•00916 

45“.692 “ 


.01504 

c.oCooo 

0'.000cor 

,01504 

•01015 

'0700000 

•ClClt 

49.846 

.ItBO'' 

.01657 

0.00000 

0 . ooocc 

•01657 

.01115 

c.ooooo 

•C1115 

54.000 

.1 830* 

.01804 

O.OCOOC 

o.ooooc 

.01804 

.01213 

O.OOOOO 

.01213 

58.154 

.19713 

.0193^ 

0.00000 

OTOCOOC 

.in'93^ 

.01304 

”0 ,00000 

7Cr304 

62.308 

.21131 

.02037 

0.00000 

o.ocooo 

•02037 

•01382 

C.OGCCO 

.01382 

66.462 

.22520 

.02122 

o.ooooc 

0.00000 

.02122 

.01447 

0.00000 

.01447 

70.616 


.^r?T8T 

0.00000 

o.ocooo 

.oTTbT 

.01499 

O.ococo 


74.769 

,75?46 

.02237 

o.ocooc 

0.00000 

.02237 

.01533 

o.oooco 

.01533 

76.923 

.267^14 

.02319 

o.ocooc 

o.ococo 

.02319 

.01571 

0,00000 

.01571 

F37077 

.2^8167 

;H74 97 

TTiWOOO 

0 . Ccoco 

•ITZV9T 

.0^6 32 

“0700 000 

• 01632 

07.231 

.29570 

.02843 

0.00000 

o.ocooo 

•02843 

.01799 

o.ocooo 

.01799 

91.385 

.3097P 

.03323 

0.00000 

o.ocooc 

.03323 

•C2049 

0.00000 

•02G49 

9575T9 

.373«f 

.0394P 

0 . ooocc 

o.ococo 

.03948 

70 2 3 78 

“070000 0 

702370 

99.692 

,33704 

,04649 

o.ooooc 

o.ocooc 

•04649 

•02819 

0.00000 

.02819 

103. B46 

,35202 

.05439 

o.ocooo 

0.00000 

.05439 

.03393 

c.oocoo 

.03393 

108.000 

*3^61 C 

.0^771 

UTOODOO 

O.HCOCc 

.06Z?1 

.04CS1 

0 .cqooo 

“704051 

112.154 

.38018 

•07142 

0,00000 

o.oooco 

•07142 

.04788 

o.ococo 

.04788 

116.308 

.39426 

.08X53 

o.ooooo 

o.ocooo 

.08153 

•0S708 

o.ococo 

•05708 

120.462 

.400^4 

• 09220 

0 • OC 0 00 

0 .00000 

70^720 

.06731 

“O.OOOOC ^ 

.06731 

124.616 

.4?24? 

.10335 

0.00000 

0.00000 

.10335 

.07832 

0 . oocoo 

•C7832 

128.769 

.43651 

.11529 

o.ocooo 

o.ocooo 

.11529 

•09054 

O.OQCOO 

.09054 

13Z.4Z3 


.12920 

■OTOCOOIT 

07C0OO0 

7TZ970 

.104«tS 

C .00000 

•10449 

137.077 

,46467 

,14466 

o.ooooc 

o.ocooo 

.14466 

.11920 

O.OQCOO 

.11920 

141.231 

.47875 

.16181 

0.00000 

o.oooco 

•16181 

.13461 

O.COOCO 

.13461 

145 .305 

“tQZH? 

.18140 

D^ooaoir 

0. 000 CO 

.18140 

.15172 

“C .COOCO 

•l5l72 

149.539 

.80693 

.20286 

0.00000 

o.ocooc 

.20286 

.16986 

o.oooco 

.16986 

153.693 

.*2009 

,77587 

0.00000 

o.ooooc 

.22587 

.18858 

O.COOCO 

.18858 

15r."84t 

i 5 3^07 


o.oOooo 

070000TT 

.2 5C 32 

.?0Tn 

0.OOOCO 

. 20817 

162.000 

.54915 

.27686 

O.OCOOO 

o.ooooc 

.27686 

.22959 

o.ococo 

.22959 

166.154 

.5632’ 

.30444 

O.OCOOC 

o.ocooc 

•30444 

.25151 

O.OOOCO 

.25151 

r7(T.T08 

,57737 

.^3306 

o.ooooc 

o.ooooc 

.T??0? 

.2"7382 

0 .00000 

•Z738Z 

174.462 

.50140 

.36340 

o.ocooo 

0 . ooocc 

•3634C 

.29751 

O.COOCO 

.29751 

17P.616 

.60848 

.39480 

o.ooooc 

O.CGCOC 

.39480 

.32221 

C. COOCO 

.32221 

3 0^7770 

. frI95 6 

•~4 2668 

“DVD0OOO 

O70COOO 


• 3^7l9 

~0".00000 

.34715 

186.923 

.63364 

.45866 

0,00000 

o.ococc 

.45866 

.37247 

O.CGGCO 

.37247 

191.077 

.6477? 

.49143 

o.ooooc 

u.ocucc 

.49143 

.3997C 

O.OQCOO 

.39970 

195.231 

,6fciP0 

,57387 

o.ocooc 

o.uouoo 

.“5230 7 

"7477T2 

C.odoco 

•4z7lZ 

199.385 

,67»;ftp 

.55573 

0,00000 

o.ooooc 

.55573 

.45459 

C.OOCOO 

.45459 

203.539 

,68006 

,58729 

O.OOOOO 

o.ococo 

.58729 

.48312 

c.ooooo 

.48312 

207.693 

.TOT404"" 

• 6 1 8 3 0 

O.ooooc 

0.00000 

. 6 1 0 3 0 

.5T2TT 

o.oooco 

•51271 

211.847 

.71817 

.64824 

O.OOGCC 

O.COOCO 

.64624 

.5423C 

0.00000 

•54230 

216.000 

.73220 

.67698 

o.ocooc 

0.00000 

.67690 

.5719C 

o.oooco 

•57190 

220.154 

.74^79 “■ 

.70634 

.00046 

u .COOCo 


760356 

”0700000 

“760356 

224.308 

,760»*» 

,73288 

.00586 

o.ccooo 

.73875 

.6’3572 

0,00000 

.63572 





228.462 

.77444 

.76045 

•01616 

o.ccooo 

.77662 

.66928 

o.otcCA 

.66428 

232.616 

.7889? 

•78935 

. .02663 

o.ococo 

.81598 

.70688 

O.OOOCO 

.70622 

?36.77U 

.80261 

.81961 

.03812 

0.00000 

.85773 

.74860 

o.oooco 

.74860 

240.924 

.81660 

.■85“666 

r046"9? 

o.oooco 

.89759 

.79285 

o.oqcoo 

.79285 

245.077 

.83077 

."7Q20 

.05263 

o.ococc 

.93183 

.83503 

O.QOCCO 

.83SC3 

249.231 

.8448* 

.90120 

.0540C 

o.ocooo 

.95529 

.86868 

o.oooco 

• 86866 

263.385 

.89808 

.92070 

705555 

o.ooocc 


.90102 

ovococra 

.901C2 

257.539 

.87301 

.93657 

.05684 

o.oooco 

.09341 

.93C92 

o.oooco 

.93092 

261.693 

.88700 

.04730 

.05732 

-.00083 

1.00367 

.95606 

-.00012 

.95594 

265. S47 

.OOIIP 

.09206 

.0573? 

-.00231 

l.“0bf07 

.97381 



2TC.001 

.01926 

.09452 

.05732 

-.00207 

1.00977 

.98271 

.004*0 

.98721 

276. X56 

.97934 

.0*3?2 

.0573? 

-.0C1C3 

1.00960 

.98294 

.00930 

.99224 

278.308 

.9434? 

.95184 

.05732 

'-.00056 

1.00860 

.T8T76 

.01456 



282.462 

.09790 

.95051 

.05732 

-.00221 

1.COS62 

.98C72 

.01875 

.99947 

286.616 

.07198 

,94049 

.05732 

-.0C538 

1.00143 

.97994 

.0211? 

1.C0107 

290.770 

.08966 

.94868 

.05732 

-.00538 

ncTTm 

;-<r79T7"‘ 

■ — ;oTrn — 

I.C0045 

294.924 

.00974 

.94*08 

.05732 

-.00538 

1.00001 

.97888 

•C2113 

l.OOOCl 

295.000 

1.0000'' 

.94807 

.05732 

-.00538 

l.OOCOC 

.97887 

.02113 

l.OOOCO 
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XPCT 

0.00 

5.00 

10.00 

20. CO 

30.00 

Y/B/Z 






“1T.1JOO 

7000455 

iOC7585- - 

.008981 

.037639 

i078672" 

•' 7025“- 

-.000565 

.ao'j-Bsa 

.01 05 5r- 

.039580 

;080493- 

.050 " 

-700301? 

.007654 

.0157P9 

;045777 

.056420 

.-075 

.009 PIT 

.015760 

.025035 

.060695 

.1C551C 

noo’~ 

-.05825T 

.064817 

.060457 - 

70834-04 

.096370 

T125 

."080174 

.074044 

.077464 

.D91'6C4 

.1CC297 

-.150- 

.099141 

•08®853 

.090041 

-.tJ95596 

.103835 

.175 

.108924 

.099140 

.098012 

.105638 

.1C8318 

i20C 

.115655 

.107Z39 

.106657 

.112308 

.113628 

.225 

.123705 

.11478? 

.113848 

.119369 

.118564 

.“250 

.1?6«T4' 

.T71278 

.121732 

'.7126278 

.123632 

.-275'- 

-.134174 

.130511 

.130096 

.132311 

.129190 

- 7300 

”.r4i57f 

.136,499 

.135246 

.133289T 

" .134546 

- .325 - 

' .3*6750 

.144896 

.143754 

.14-4 848 

.T39C06 

i350- 

il«39Pl- 

.151728 

.150101 

.149681 - 

.143987 

-7375" 

- .1*74 97 - 

.15M45 

.153456 

.1538T6 

.147066 

^400— 

- .160050“ 

7160^15' ■ 

.159133“ 

-7157690 

a5C766 

7425 -■ 

•.“166790- 

.162743- ■ 

.160353 

• .160129 

--.155366 


rppTTjTTTT-^ — — jTTffrii 

40.00 50.00 60.0C 70«()C 80.00 90.00 100.00 


.110664 

-.112708 - 

."093024 ; 

.113025 

-.1113I4" 

.■089r401 

il23511 

- .105663 

.078174 

•107817' 

“ .099245 

.074176- - 

.104262 

.C94C-2C 

.071571 

.104061 

.093X04 

-.069790"-- 

.105034 

. 097329 

7065635 

.106771 

;092717 

.D67932 - 

.109489 

.09373? 

,065120 

.112815 

.095229 

.C60CF3 

.116124 

.097373 

.070654 

.119746^ 

.099943 

.073303' 

.123470 

.1C2773 

.077254 

.126978 

.1C651C 

.081670 - 

.131105 

-.111242 

.086189- 


-. 0 6 5 3 04 .039304 . 03 0 8 5 9^ nT7eT«4 

^08 4 309 .03 69?5 .034 2bl i07T306 

7060581 ;037BT9^ ;04ty7|f5 


0222^0 .dz53so ;1T434CI ' 

VOT8243 .019908 ^035041' 

'7 01653b S'OTOOFB ^078 314 

.015887 i013505 ^.-023465 

70T697r — .0105FP '.1)15680 


.123470 .1C2173 . 077254 .-047523 7 020831 iO09TJ5 ^On467 

.126978 .1C651C .081670 —.051^7 “T024TO6 ;0 1104 ' 9 i01T546" 

.131105 .111247 .086589- 7C57092 .T30TF5 ^015133 iinWSO 

".1 36 4 65 ' i 1 1 6 3 1 4 .090956 '.067492 - . 03 663 7 ^021593 J0T83Z5 

i 

~il5215r .12147C .09556T -J06745C 7043673 .0 295 4 3 7074445 
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• 450 

•166260 

.1*7%82 

•166069 

•166724 

•160784 

.147449 

.126737 

.100185 

.072819 

.091410 

•038359 

•091207 

.475 

.171611 

.172700 

.172063 

.171798 

•165651 

.152613 

•130979 

.104692 

•079212 

•099863 

•047305 

•039148 

•500 

.175771 

.175437 

.m997 

.174845 

.169533 

.155415 

•134C42 

•109066 

.085579 

•067990 

•099450 

•048163 

• 5?5 

.177907 

.160667 

.180473 

,178964 

,171579 

.157336 

.137702 

.114955 

.092594 

.074936 

•063403 

.057287 

.550 

•163555 

.181615 

.179707 

.176803 

.171130 

.159597 

•142556 

.120570 

.099724 

•083215 

.071749 

•062871 

.575 

.161076 

.161533 

•181631 

.179365 

.173997 

•162173 

•14544C 

.125527 

.106535 

•091393 

•081022 

•C73773 

• 600 

.179606 

.167061 

.181951 

.180127 

.174148 

•163129 

.147990 

.130761 

.114247 

•IC0666 

•0007C4 

•084903 

• 625 

.179043 

.176643 

.178244 

.175627 

.171569 

•163C6I 

.151C66 

.137343 

•122908 

•111046 

•101418 

•090380 

««90 

.173560 

.175361 

.176264 

.174417 

•170890 

•164411 

•1552!1 

.144234 

•133019 

•122424 

.112241 

.101791 

.675 

.169537 

.170556 

.171145 

.1715C0 

.169953 

•166269 

.160532 

.152828 

.143405 

•132802 

.122783 

•113931 

• 700 

•170666 

.171959 

.173732 

.174264 

.173630 

•171126 

.166384 

.159048 

•149859 

.139557 

•128896 

.11173? 

.725 

.179354 

.179631 

.179888 

.178637 

.175!98 

.170920 

.165065 

.15747? 

.149016 

•139930 

•130334 

•11B7C3 

.750 

•166411 

.165789 

.165167 

.163829 

.162281 

.159299 

.155583 

.150971 

.144926 

•1304C1 

•131533 

•124410 

.775 

.149776 

.1*0072 

.150516 

.150677 

.150393 

.149376 

.147180 

.143734 

.139416 

•134297 

.129898 

.125498 

• 600 

.133123 

.134»54 

.136566 

.130421 

.139253 

.138783 

.137407 

.135377 

•132252 

.127968 

.122671 

.114710 

• 825 

.12026? 

.121553 

.122874 

.125262 

.126832 

•127423 

•127C11 

.125613 

.123911 

.121737 

.1184*0 

•114550 

• 650 

.1C90P7 

.109596 

•IIOIOC 

.1111C2 

.112199 

•113413 

.113944 

•114215 

.113689 

•113094 

• 1«327 



.111560 

.875 

♦093353 

.094616 

, 09585 ? 

.098176 

•1CC269 

.101919 

.103275 

.104545 

•10566? 

•106309 

.106860 

•10690P 

• 900 

.062906 

.063824 

.084742 

.086579 

.088999 

•C91555 

.093814 

•096C11 

.098205 

•100398 

•101977 

•103446 

.925 

.061425 

.067109 

.062703 

•084160 

.085527 

•C8SC38 

•090593 

.092712 

.094729 

.096077 

.097074 

•098071 
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• 9fO 

•0Pt05i9 

•CP’?P0 

.0041?! 

.086656 

•CP7965 

•089275 

•040C35 

.C9C771 

•C91175 

.091364 

.091099 

•089506 

.975 

.08366^ 

,n035C'5 

.003346 

.083028 

.0E2557 

•C017B6 

•081014 

.079799 

•078438 

.076986 

.075076 

•073166 

l.COO 

•069423 

•06P172 

•066922 

.064421 

•061921 

•099396 

•05673S 

•05408? 

•091797 

•050491 

•049185 

•047879 















VIRG~5VWVT^F1TTT DT^n?T»^\JTTCm 


CAMPFPPO 

WTWG 


FLAT WING 

NACFLIF INC 

Y/B/2 

LIFT 

PPAOTTON ftT Y/B/2 

LIFT FRACTION AT T/B/2 

LIFT FR4CTICN AT Y/B/2 

C.OCOOCO 
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•014641 

C.CCOOOO 
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V4T^00 ■ ~ 
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" “ .02^520 
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.025287 
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.550000 
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.024492 ■ 
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•5750CO 


.025910 
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.033293 

.600000 


.02454? 
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^.625000 
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.021342 
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.700000 


.01791-^ 
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.725000 


.016093 

•G2G626 

.011828 

.750000 


.014248 
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.008200 

.775000 


•01249F 
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•8C00CC 


•010685 

•019942 

o.cooooo 

.825000 


.009124 

.019354 

C.CCOOOO 

.'8500C0 


.007573 

.018483 

— “ r.cooooc 

•875000 


.006255 

.017746 

o.ocoooo 

•90C00O 


.005136 
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0,000000 

JT927000" ■ 


i 004 68 8 
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•95000C 


,004301 

.013532 

C.OCOOCO 

.975000 
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NIM^ER OF PACH-PEYNOinS COPBINITIONS • 0 


-5004 

HUMBER OF M^rw-«LTTTIiPC CnMPiMATTGNS « 2 

NWTF«“‘ 8 NWA^« 13"'' MFUSOR- IQ NPOn« 2 NP6¥6R^' ■ T NF'lNi 2 UMN6P»' "V 


Jl" 

A 


J6* -1 J5* 

1 

.. 



NCAN» 

1 

NH. nc FYTPA 0APT5- 

0 total nacflle overlap area- -O.OOOOC 

PEFEREMCE AREA- 



macm np. 

ALTTTL'DF/ltOC 


temperature ceviatioh 

SCALE FACTCR 


1 

?t’C 

60.000 


c.ooooo 

l.OOOOC 

. 

... 2 „ 

.. 

3 5.000_„. 

- 

c *00000 _ 

..l-OOCOC _ _ 



YC|i^ 

PFUS 





1 

O.flOOOO 

O.COOOO 





2 

l<^.^7000 

17.18660 





3 

3«.?3000 

26.86060 





4 

50.00000 

33.66260 





5 

66.67000 

38.36600 





6 

pp, 3^000 

3C.791S0 





7 

100.00000 

38,80010 





8 

116.67000 

36.93980 





9 

13^.37000 

36.32650 





10 

150.00000 

3t.668F0 





11 

166.66000 

'*6 .66880 





12 

IP**. 37000 

.36,69710 





13 

70O.P000P 

35.80180 





IV 

" 216.67000 

36.36920 





15 

233.^7000 

31.50790 





16 

750.00000 

27,22900 





17 

266.67000 

2C. 36390 





18 

2P3.70COO 

1(. 02650 






,.A9 

‘>05,0^000 

C.CtOOO 


- . . . 

_ 




WINP PLANFOPM 




' 

- 


Y. 

7 

CHORD LE>GtV' 



1 

77.77P00 

6.96PP0 

O.COCCO 

166.07CC0 



2 

P3. 10600 

6.62503 

C. 00000 

16C.133CC 



3 

O7.i«.500 

9.51000" 

b.ococo 

169.79000 



A 

U6.Q6000 

16.33300 

o.ocooo 

125.35CCO 



5 

16P.CP000 

31.25000 

o.coocc 

77.29500 



6 ■ 

' 225.P1000 

67,56600 

o.ocooo 

32.681C0 



7 

725.P1000 

67,56500 

o.ocooo 

32.68100 



e 

2^P. 21000 

66.25000 

o.coocc 

36.665C0 



WTNr; ATPCnit ftT STOF OF FUSEU6E 


_ . 

' ■ 

y/r 

7 ft' 

■ — - - — - - — 



1 

0.00 

0.0000 




2 

2.50 

.5700 




3 

«‘.00 

.7160 ‘ 




6 

10.00 

.8720 




•( 

20.00 

1.0500 




6 

■ 30.00 

2.3650 




7 

60.00 

1.2009 




"HfANffffi T" 
9S06.00000 


K) 

K) 

Lh 



226 


p 

50.00 1.2300 


p 

-^0.00 1.24Q0 


10 

70,00 1.1700 


11 

RO.OO .0370 


1? 

<50.00 .5^60 


, 1? 

1 OC.OO O.yOciO 

. . 

THE NO, OF WINP «> 

APTTTTPNS *2 


- • - 

^kr.^llT GFOMETPY 1 



Y FAOU'S 

PEPTHETEP 

1 

0.0000 2.8650 

16.0013 

2 

2.0080 2.9B30 

18.7427 

3 

I'^.ATOP 3.6330 

22.8268 

<* •• 

.*250 3.77C0 

23,te76 

6 

pe,0170 3,6540 

22.9508 

b 

37.0670 3.4700 

21.4665 

7 

3*^.0400 3.4700 

21.4805 


^'APFl LF OFnHFTPY 2 



y PAOTI'S 

PFPIHETEP 

1 

O.OCOO ?.e65C 

18.0013 

? 

7.0080 2.9830 

18.7427 

3 

l*.47O0 3.6330 

22.0268 

4 

21.5750 3.77C0 

23.6876 

5 

78.0170 3.6540 

22.9568 

6 

7?, 0470 3.4200 

21.4p«f 

7 _ 

7*^.0400 3.4200 

21.4865 


TK'Oijt PATA FDP fin 1 


FOOT ATPFCTI 



225,F0000 

47,55000 6.00000 

30,75000 

TtP AIPFOTl 



262.90000 

47.5*000 10.00000 

6.00COO 


T^‘OMT PATA FQP fin ? 


'PDOT AIPFOU 



270.00000 

0.00000 -13.0000C 

24,20000 

tip' AIPFOTL 


• • 

2fl2.50OOC 

0.00000 -.9CC00 

9.200CC 


TVPMT PATA FOP CANAPD X 


PCPT AIPFnn 



261.00000 

7.00000 -14.00000 

25.00000 

TIP AIPFOII 



277.00000 

11 .0,0000 -14.0CCCC 

9.00000 


7/r CnPP^TNATF* FCP CANARD 1 


pFPpfNT rwORP 

2 

_ 

0.00000 

c.ooooo 

2 

■10.00000 

1.50000 

3 

loo.oooeo 

0.00000 


NO EXTR^ t>40T? 
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nDAr, cnFcp"irjfHT 'CAl CULATY cnS 

«ACH N0.« ^•70000 HTTTI'OP. 60COO,00000 


TEMPFRATUPF 

VARTATTON* 

o.nococ INPUT SCALE- 

1.00000 


— - --^V/'rf 

0^0 

CDF ■ 

FUSELAGE 

7P43.AA1513 

^.0A7139 

.000813 

WING 

iPOlE.O^Al^^o 

?!.<>35C6<;' ■ 

.002216 

NACELLES 


A.25A190 

.0COA3O 

fini 

B7*«.OOOOCO 

1.2962P5 

.000131 

FIN2 

ao4“.i"ao6co 

.6?C5qi “ 

. 00006 V 

canard 

617..000000 

.951778 

•000096 

TOTAL 

3000^ .Q2PAft« 

?7. 115051 

.QL375C 


nPA'r, rpccFicif NT ci'utiLATio^^^^^ 

MACH NO.^ _ l.lflOOP UTTTUOC- 35000.00000 . 


TEMPERATURE 

VARTATTON* 

O.OOCOO INPUT SCALE- 

l.OOCOO 


SUET 

D/0 

CDF 

fuselage ■ 

7RA3.AA15T3 

11.20C269 

.001132 

WING 

IPOlf .054169 

30.185945 

.003050 

NACELJLES 

30*?1.?9?7P6 

5.80285P 

•0CO5P6 

FINI 

•Y5.0COOOO 

1.76C317 

.000178 

F1N2 

VoVTiaooco 

78532T5 

’ i 0 do “086 

CANARD 

612.000000 

1.288193 

.000130 

TOTAL 

30801. P?P46P 

51.O9C066 

.005162 






TirCCPAM CtJNTPOt CAPn 

FFWO 

ENTER -IMPTS—TAPF INPUTS 
- EXIT TNPTS 

ENTER GEQMPO CEONFIRY INTERFACE WITH PPG6RAM TA80 

EAR-FIELD WAVE DRAR CRTINI7ATTPN BASED ON MAX, AREA 
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FAP-FIFir TJPftC- "tIPTTHnJTTCN BUSFC CK-fmr"mi ‘ “ ' T 


FUSEIAGF 1 ARFA DISTR IPt’TlCN TD/0 •' 5.6^631) 


u 

y 

7 

P 

S 

N 

% 

7 

P 

s 

0 

c.nooo 

10.0000 

o.ccoo 

o.ococ 

50 

147.5C00 

-2.824C 

5.8204 

106,7199 

1 

?.<?500 

9*7434 

.7805 

~ 1.9136 

51 

15C.45C0 

-3.079T - 

“ 5.8370“ — 107.0351" 

2 

5.90C0 

9.4R6P 

1.3C12 

5.3195 

52 

153.4CCC 

-3.338C 

5.8408 

107,1758 

3 

8,8^00 

9.2302 

1.7477 

9,5962 

53 

156.35Cf 

-?,5965 

5.8420 

107,2198 


11.8000 

P.97^6 

2.1478 

14,4929 

54 

159.3CCC 

-3.8550 ' 

• 5,B«r - 

107 73007" 

5 

14.7500 

8.7170 

a.fi32 

19,8427 

55 

162.25CC 

-4,1135 

5.6398 

107,1370 

6 

17.7000 

8.4604 

2.8490 

25.4990 

56 

165.2000 

-4.3721 

5,8371 

1Q7.0461 

•r 

20.8500 

8.2016 

3.1592 

31.3552 

57 

168.15CC 

-4.6?n “ 

-■■5 ,8350“ 

10F,T0?7— 

8 

23.6000 

7.946P 

3.4490 

37.1701 

58 

in.iccc 

-4,8729 

5,8329 

106,8044 

q 

jf.fuCO 

7.6901 

3.7204 

43,4837 

59 

174.05CC 

-5,1206 

5,0298 

106,7736 

- - -10 

79.5000 

7.433^ 

3.9745' 

49.6279 

-fff •" 

177.CCCC 


••“5-.F754 ' 

■iC6";TOfr~ 

11 

32.4500 

7.1766 

4.2113 

55.7162 

61 

179.95CC 

-5.6161 

5,8190 

106,3783 

12 

35.4000 

6.9187 

4.4277 

61,5902 

62 

182.90CC 

-5,8639 

5.8102 

106.C569 

13 

'38.3500 

'6.6603 

4,6?7P 

67,2818 

63 

res.'esa; 

-6.1268 ■ 

5.790C~ 

I0r,61T9“" 


41.3000 

6.4020 

4.8161 

72.0675 

64 

lF8,eCCC 

-6.3922 

5,78.28 

105,0556 

IS 

44.2500 

6*1416 

4.9947 

78.3745 

65 

191.75CC 

-6,6576 

5.7646 

104,3959 

T6 

— »rr2000 

• -■5.-8«5? 

5.1656 

' 'FS.*???! -- 

... 

"I94;7CCC 

-^'S9'2rr ' 

5.7435 10 3. “6333 — 

17 

50.1500 

5*6268 

5.3309 

69,2604 

67 

197.65CC 

-7,1885 

5.7194 

102.7662 

18 

53.1000 

5.3666 • 

5.4941 

94,8280 

68 

2C0.6CC0 

-7.4522 

5.6923 

101,7949 

IT" 

”56.0500 

" 5.1065 

“ 5.64<57 

IOC. 2781 

• -- 69' 

2C3;55CC 

-T.TtFF 

~"»;6€20" 

'^09 ,7150 

20 

5C.OOCO 

4.8464 

5. 7940 

105.4964 

70 

206.5CCC 

-7,9654 

5.6279 

99,5060 

21 

61.0500 

4.f«62 

5.9270 

110.3623 

71 

2C9.45CC 

-8.2?2C 

5,5894 

96,1469 

2Z' 

■ "fiTionoa 

4.3261 ■ 

• “6.0431 

114.7272- 

72 

'212;4CC0 ■ 


■•'"'575455“'' 

96,TT39 

23 

67.8500 

4.0680 

6.1362 

116,2910 

73 

215.35C0 

-8.7352 

5,4952 

94,8687 

ZH 

7C.8000 

3.8130 

6.2048 

120.951C 

74 

218.3CCC 

-6.9870 

8,4357 

92,82^2 

75 • 

- 73.T5C0 

3.5580 

6.2567 

122,9836 

75' 

221 .25CC 

-9.234-r ■ 


90,T3T? 

26 

76.7000 

3.1031 

6.2947 

124.4797 

76 

224.2CC0 

T.4828 

5.2908 

f7,'!627 

27 

79.6500 

3.0481 

6.3198 

125.4756 

77 

227.15CC 

-9,7307 

5.2C02 

85.2159 

rr' 

FTTFOOtr 

2.7931 

•f .3327 

225,9661 

78 - 

~230.1CCC “ 

■ '-T,'9 786 ’ 


G 2 f ^ Z Q ^ 

29 

85.5500 

2.5369 

6.3295 

125.8599 

79 

233.05C0 

-10.2265 

5.024C 

79.2949 

30 

88.«000 

2.2801 

6.3144 

125.2591 

80 

236.CCCC 

-10.4B22 

4.9227 

Te.ito; 

rt~ 

•“•-m4*'oo ' 

'7.C237 

6.2897 

'■ 124,2821 

- ■ 01 

"238.95Cr 

'-lO.TlfF '“ 

— 4-;rr4T" 

— Tr.‘m5 — 

32 

94.4000 

1.7671 

6.2569 

122.9909 

82 

241.9CCC 

-1C. 9954 

4,6994 

69,3811 

33 

07.38CO 

1.5105 

6.2170 

121.4265 

83 

244.B5C0 

-11.2520 

4.5757 

65,7747 

34 

‘"lC0.70t>0' 

1.7545" 

■ "6.17Cn 

I19.6C01 ■ 

■ 84 

247.0OCC 

■'-11T50B6 

- 4.441«r" 

€1,9039 

35 

103.2500 

1.0032 

6.1158 

117.5049 

85 

250.75CC 

-11.7675 


57.9349 

36 

106.2000 

.7519 

6.0577 

115.2818 

86 

253.7C0C 

-12.C329 

4,1296 

53,5767 

3T 

--10T.1500 

.5006' 

• 5*9984 • 

' '113.0362 

' -- 07 

256.65CC 

-12. 2984- " 

• 3,T5ICr‘ 

'TT7047e 

38 

112.1000 

.2493 

5.9406 

110.87CC 

88 

259.6CCC 

-12.5638 

3.7592 

44,3960 

39 

11«.0500 

-.0020 

5.8B79 

106.9101 

89 

262.55CC 

-12,8293 

3.5538 

39.6764 

4C" 

' 118.0000 

■-.2566" 

5.7473 

'107.413C 

TO ' 

2C5i5CC(T 

-13.0947 - 

3,3334 - 

34VT073 

41 

120.Q500 

-.5151 

5.P206 

106.4343 

91 

268.45CC 

-15.^498 

3,0937 

30.0687 

42 

123.9000 

-.7736 

5.8C20 

105.7567 

92 

271.4CC0 

-13.5982 

2. 8340 

25,2311 

4r 

126.P5CP 

-1.0121 

5.7897 

-T05.3073 

• 97- 

774-.35CC 

-13.8465'' ■ 

“7.5554 

20,7T4T'" 

44 

129.POOO 

-1.2906 

5.7827 

105.0528 

94 

277.3CCC 

-14,0949 

2.2576 

16,0117 

45 

132.7500 

-1.549? 

5.7809 

104. <<872 

95 

280*2500 

-14,3432 

1,9403 

11,8279 

' W 

- 135.7000- 

-1.8047 

'5.7854 

'■i-or.isiy 

• • “ 9F- 

2E3.2CCC 

-14; 5976 “' 

- 773071— 

8.1140 

47 

138.65C0 

-2.0596 

5.7943 

105.4742 

97 

286.1SCC 

-14.8679 

1.2762 

5,1167 

48 

141.6000 

-2.3144 

5.805? 

105,8767 

90 

289.1CCC 

-15.1453 

.9320 

2,7287 

- " T9"' 

-144.55C0 

-2.569? 

5. 8171 

106.3087 

T9 

'292.C5CC ■” 

-15.4276 - 

,T4T7 “ 

,949 3—^’ 

50 

147.5000 

-2.8240 

*.6284 

106,7199 

ICO 

295.0CC0 

-15. 7000 

O.OCOC 

O.OOCO 
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■ TlR-FTFirtm WiX; UPTTPUAl!tm"'H-mO OH 

FA7, AffEr 





CASE NO. 

1 



■ 

HAf H 

* 2. 700 N7 « 

5C KTKFTA 

k 36 ' 



«(y ) 

COMPONENT PUUDUP 

AT THETA - -9C. 

COO 



T(R),C*PTUPP • .OOOC 

S<P)>CAPTUPE • 

103.1476 


— r ■ 


S(PW1 

S(PWP) 

srewPFi “ ' 

~STF¥FFrT 

25.0799 

o.ocoo 

c.cooo 

C.CCCC 

o.occc 

c.ccco 

30.<r?9O 

V.1R26 

12.1826 

12.1826 

12.1826 

12.1826 

35.7799 

2P.573? 

2R.5733 

28.5733 

28.5733 

ZF;5733 

41.1299 

46.39T6 

46.3976 

46.3976 

46.3976 

46.3976 

46.4799 

64.2596 

64.2596 

64.2596 

64.2596 

64,2596 

51.ff?99 

«1.«7R8 

81.P788 

81.8788 

81.8788 


■^^■,1799 

09.3ftP1 

99.3691 

99.3691 

99.3691 

99.3691 

" 62.5290 


ll-.SSPS 

115.5583 

115.5583 

115.5583 

67.U799 

■ 129.0135 

129.0135 

127.0133 "" 

129;tlT5 ' 

ir^.<n?5 — 

73.2299 

139.8P53 

139.P853 

135.8653 

139.8853 

139.8853 

78.5799 

14P.3366 

14P.57P7 

148.5787 

148.5787 

148.5787 

83.9299 

15^,3777 

159.3326 • 

159.3326 

159.3326 

159.3326 

89.2799 

157.7145 

170.1360 

iTCiije; 

170.1389 

170.1389 

94.6299 

15P.2070 

179,9189 

179.9169 

179.9189 

179.9189 

99^9799 

156.4359 

189.4803 

189.4803 

109.4803 

■’18^.4803 

105.3299 

153.4P46 

100.3019 

198.3C19 

198.3C19 

198.3C19 

110.6799 

150.053P 

208.6754 

206.6754 

206.6754 

20P.6754 

116.0290 

146.6765 

219.6455 

219.6455 

219.6455 

219.6455 

121,3700 

143.312" 

230.6C82 

23C.6082 

23C.6C82 

23C.6C82 

126.7299 

141.iJ10Q 

242.170P 

242.1708 

242.1708 

242.17CP 

- 132.1T99 

140.310? 

254,0663 

254. 0663 

254.0663 

254.0663 

137.4299 

139.9647 

266.4037 

266.4037 

266,4037 

266.4037 

142.7799 

140.04P1 

277.8753 

277.8753 

277,6753 

277.6753 

- -T4r.l29<7 

14C.2157 

288.6657 

288.6652 

208.6652 

28r.665? 

153.4700 

140. 0P7? 

296.0467 

298.0467 

298,0467 

298.0467 

158.8299 

179.7141 

3U6.1559 

306.1559 

306.1559 

306.1559 

-rvr,rm 

139.0968 

3rr.47i? 

312,4712 

312.4712* 

rrz.vrrr 

169.5299 

13P.11P6 

316,7141 

316.7141 

316.7141 

316.7141 

174.8799 

n6.697Q 

317.9505 

317.9505 

317.95C5 

317.9505 

r8C'.w9 

1?4.?740 

3T5.7996 

115.7998 

315.7996 

3 15*. T9 9 6- 

185.5799 

130.3446 

309.5113 

309.5113 

309.5113 

309.5113 

190.9299 

125.044* 

299.1318 

299.1318 

299.1316 

299.1318 

196.2799- - 

113.541? 

284.3T37" 

286.gr4I' ” 

Z26;-914I 

“?86.'^141 “ 

201.6299 

111.9526 

265.9303 

275.3266 

275.3266 

275.3266 

206,9799 

104.0157 

240.2157 

262.9756 

262.9756 

262.9756 

nri3299 

<75.0056 

209.675<7 - ' ' 

248.44ir 

742.441? ' 

■■24F.‘44T5“- ' 

217.6799 

P4.7320 

175.6946 

228.5789 

228,5789 

228.5789 

223.0299 

73.2?2? 

142.6157 

202. 0174 

202.C174 

202.C174 

228,3799 — 

SD.I-T?? ■ 

- '-ii?.«trr' - 

i7i,9rnr - 

r72.onj5 - “ 

“-I72.2912 

233.7299 

46.35A6 

84.9236 

14C.C782 

141.0178 

143.1C50 

239.8799 

31.4-746 

63.0047 

111.9576 

114,6210 

12C.3595 

244.4290 

1P.0T24 " 

^4^ 81 62 

B1# 877C~ 

95.0457“ 

10T75t74“ 

249.7799 

6.9649 

30.2157 

74.0494 

81.9646 

83.1883 

255.1299 

.1348 

19.6609 

63.4946 

73.6541 

73.6541 

260,4799 ”■ 


1T.7FV? 

57.f98fl 

67 .?481 

67,?461 

265.8299 

-.0000 

4.5454 

48,3791 

56.3208 

56.3208 

271.1799 

-.0090 

.••64 

43.6401 

49.4238 

49.4238 

27ft. 3?W 

— -.iictro 


■ 43.8337 

47i4801 

rr.iTOT — 

281.8790 

-.0000 

-.COO^ 

43.8337 

45.9287 

45.9287 
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^5^8137 V^^rtTD 

Z9Z,57qq -.0€00 **CCOC 4^3«e3a7 ^3»6337 ^3*6337 


SN- ©•0000 43.f^337 Irlf ^33.8092 


T7 • ' • - • tr ' -• - - 

16f.*^473 3*^7.0980 

298,390? 60.11P^ 

307 .Tm 3fT*T099 " 

319,9^?6 56.3420 

324.7188 93.8978 

— 3?r.'^o ^.^izv 

342.2711 40.6492 

391.0473 48.6439 

— 350.F7rr 4**i;iiF9 ■ - -; 

368.5997 47.7728 

377.3759 47.1759 

3-86rr527 “--'4-6V1431" 

394.9282 45.1071 

403.7044 44.7138. 

417.41»tf Tr.-^SOT- •■" ■ -- 

421. 2968 44.2401 

430.03'0 44.0309 


W/CC ~DPT1>T?ATICK RASFP ON MJc. 'APPA 


2 


CASE NO. 1 

KACH ■ 2.700 KX • 50 NTHFTA » 3f 

5BAP(X*) AVEPACF FOUIVALFM BCHY 


X* 


S8*R(BW) 

SPAR(RWP) 

SPAP(PUPF) 

SPAP(flWPPC) 

S8AR1PESTPATNED) 

DELTA SPAR 

0.0000 

0.0000 

c.oooc 

0 *occc 

o.occo 

c.ococ 

O.CCOO 

O.OCCO 

8.7762 

T?. 002 n 

12.001F 

12.0016 

12.0018 

12.CC1F- 

5i65T3 

i6.35C5 

17.552A 

?c,203Q 

29.2035 

29.2C35 

29.2035 

29.2035 

15.6762 

-13.5273 

26.32F5 

67.6961 

67,6956 

67.6956 

67.6956 

67.6956 

28.2209 

-19,6766 

-ly.TCAT 

65.8«J?5 

65ilBcl5 

65.8915 

65.891? 

65.6975 

62.5391 — 

-'73;3!r26 

A3.8609 

*3t9*17 

83.5370 

83.5378 

63.5378 

83.5378 

58.1689 

-25.3890 

52.6571 

90,5205 

99.5263 

99.5262 

99.5262 

99.5262 

76.6859 

-26.8603 

"6Ti^3T3 

112. 6256 

nztSP?! 

112.387C 

112.3870 

117.38TC 

“ - 

-20.5381 

70.2095 

121.7892 

125.3086 

125.3885 

125.3885 

125.388? 

1C9.3729 

-16.C156 

78.9856 

127.0695 

160.1881 

160.188C 

160.1880 

160.18PC 

127.C161 

-13.1739 

8r.76iff 

12P.1713 

' 155.2623 

155.2622 

155. 2620 

155.^6^C 

I^;736rr 

=1D.7023 

96.5380 

175.7030 

170.5663 

170.5660 

170.5662 

17C.5662 

161.7200 

-8.8662 

105.3162 

l’1.5?'J7 

186.3067 

186.3066 

186.3021 

186.3021 

178.3211 

-7,9811 

116.0*706 

117.1366 

200.6752 

200.6761 

2C0.5683 

20C.56P3 

196,0975' 

— -6-<i7Cq- 

122.8666 

113.5681 

712.7665 

212.7652 

213.3627 

213.3627 

2CP.7831 

-6.559fc 

131.6627 

m.*^C08 

273.5815 

223.5636 

226.9665 

226.9665 

222.C786 

-2.8860 

160.6189 

m.6153 

• 732.0360 

233.2932 

23S.12C6 

235.1206“" 

_ 



169.1951 

111.7603 

739.6077 

261.8669 

263.0872 

263.0872 

262.9926 

-.0968 

157.9713 

117.0870 

263.6765 

268.5590 

269.5331 

269.5330 

269.5381 

.C05G 

166.7675 

112.05P6 

266.2037 

251.2216 

252.0980 

252.09PC 

“252.0980 

-.OOCO 

175.5237 

111.5326 

761.9135 

251.C730 

251.8693 

251.8693 

268.6C92 

-3.26C0 

186.2998 

II0.6A87 

288.5157 

269.2868 

250.C186 

250.0186 

261.1718 

-8.0668 

- m.O760 ' 

108.6595 

227.9217 

265.0690 

265.7738 

265.7737 

75tri092F 

sa^.7810 

201.8522 

105.7556 

216.3262 

236.7638 

237.3898 

237.3898 

218.7388 

-18.6510 

210.6266 

101.2719 

201.3533 

223.7661 

226.3957 

226.3957 

206.8977 

-19.6979 

219.6066 

05.7899 

183.5978 

207.7663 

208.3687 

208.36PT ■ 

iF9.Feo? 

^8,6793 

228.1808 

87,8000 

163.6533 

189.6853 

190.3173 

19C.3167 

176.CC5C 

-16.3117 

236.9569 

78,6726 

162.9656 

171.6627 

172.0156 

172.0173 

157. 6309 

-16.3066 

' 265.T331 


171,5367 

152.5226 

153.1363 

153.11C7 

T6X;ire6T 

■ -T7.C666 

256.5093 

5«.7121 

9O.075P 

133.2076 

133.7938 

136.178? 

126.6276 

-9.55C5 

263.2855 

61.0103 

77.0621 

116.7630 

115.7128 

117.6973 

1C8.666C 

-9.029? 

272.0617 

77,C026 

85.8629 

96.1733 

98.3626 

1C1.2C75 

93 ,5b07 

-7.6260 ■ 

280.8379 

13.0816 

36.6908 

77.9325 

80.8510 

83.252? 

79.8585 

-3.3930 

289.6160 

7,9601 

22.2676 

63.7C56 

66.1195 

67.566f 

68.2116 

.6670 

296.39C2 

-.0000 

15.5600 

57.7381 

59.5568 

6o.llff6 

‘60.Tm 

“-.COCO 

307.1666 

-.0000 

12.5568 

56.7200 

57.9726 

5P.1C69 

58.1069 

-•COCO 

315.9626 

-.0000 

9.9877 

55.6650 

56.3696 

56.3620 

56.3620 

-•CCCC 

326.7180 

-.0000 

7.9120 

53.1268 

53.6971 

53.0978 

53.2970~- - 

'-.OCCC 

333.6950 

-•ocoo 

6.2798 

50.6688 

51.6127 

51.6126 

51.6126 

-.cocc 

362.2711 

-.0000 

6.9518 

68.7890 

69.6652 

69.6652 

69.6652 

-.coco 

351.0673 

-.0000 

3.8282 

67.6623 

68.6635 

68.6635 ' 

6r,F6?r 

-.COCO' 

359.8235 

-.ocoo 

3.0166 

66.8679 

68.1189 

68.1189 

68.1169 

-•coco 

368.5997 

-.ococ 

2.6635 

66.2772 

67.7728 

67.772F 

67.7728 

-.OOCO 

377.3759 

-.oco« 

1.9626 

65.7963 

67.1759 

67.1759 

“T^Tn759 

-.coco 

386.1521 

-.occo 

1.5555 

65.3892 

66.1631 

66.1631 

66.1631 

' -.OOCO 

396.9282 

-.ocoo 

1.1896 

65.C233 

65.1971 

65.1971 

65.1971 

-.0000 

*“60377W~^ 

-.0000 

.8866 ' ■ 

66.7183 

"6^.7138" 

"^66.TT38 

66.7130 

•-.woo 

612.6806 

-.0000 

.6269 

66.6606 

66.66C7 

66.6607 

66.6607 

-4COCO 

621.2568 

-.0000 

.6067 

66.2606 

66.2601 

66.2601 

66.26C1 

-.coco 

^3(T.0330 

-.0000 

.196^ 

66.CJC3 

-^.0305 

66.0305 

6T.T505 

-.'COCO' 

638.6092 

-,nooo 

-.0000 

63.8337 

63.8337 

63.8337 

63.8337 

O.CCOO 



232 



PiP 

-PTFin wavf 

OPAG OPTIPIZTTICN PAS^O CN 
CASE NC. 

PAX. 

1 

AREA 



X* 166 

.7475 


HACH • 2.700 NX « 50 

OPTTf'UK FUSFtAOE AREA DISTRIBUTION 

NTHETA • 
WITH PFSTRA 

36 ■ 

INTS AT 

... 

N 

V 

7 

P 

S 

N 

X 

7 

P 

0 

0.0000 

10.0000 

o.ocoo 

c.oooo 

25 

219.4C46 

-9.C79P 

4.*»369 

1 

P.774? 

0.27f 

.99P? 

3.1304 

26 

220.1606 

-9.6173 

4.6494 

__ . . 

17.5524 

fl.4737 

1.9205 

11.6837 

?7 

226.9569 

-1C. 5655 

■■■■4.3952 

3 

26 .3285 

7.7094 

2.737P 

23.5484 

20 

245.7331 

-n.3?p9 

4.09?4 

4 

75.1047 

6.0445 

3.4623 

37,6606 

29 

254.5C93 

-12.1056 

3.69C9 

'■ -• -K- 

4?.?fl09 

■■?.1750 ■ 

4.0002 

52.3001 

30 

?63.?f55 

-12.6955 ’ 

3.0624 

6 • 

52.6571 

5.4057 

4.6910 

69.157C 

31 

272.0617 

-13.6539 

2.294C 

. 7 

61.4333 

4.631P 

5.3226 

89.0C32 

32 

260.8379 

-14.39?7 

1.5605 

• 0 

70.?nq? 

3.P641 

5.7663 

104.4577 

33 

269.614C 

-i5.rc?6 • 

.9037 

<i 

7P.CPS6 

^.1055 

5.9740 

11?. 1207 

34 

298.39C2 

-15.70CC 

-.OCOC 

10 

P7.741R 

2.^445 

6.0436 

114.7455 

35 

307.1664 

-15.70CC 

-.Otoe 

- 11 

96.5380 


5^9984 

113.0366 

■ 36 

315.9426 

-1-5.70CC 

-.0000 

12 

105.«142 

.P773 

5.8626 

107.9751 

37 

324,71PF 

-15.70CC 

-.cecc 

13 

114.0004 

.0707 . 

5.7271 

103.0439 

38 

233.495C 

-15.70CC 

-.cccc 

... 

122.P464 

-.4030 

5.6P14 

101.4t6C 

39 

3^2.2711 

-15.70CC 

-.occe 

15 

m.64?7 

-l.45?l 

5.7009 

102.1024 

40 

351.0473 

-15.70CC 

- .ccoo 

16 

140.4189 

-2.2124 

5.7597 

104.2188 

41 

359.PP35 

-15.70CC 

-.occe 

17 

■ T49.T951 

-2.07QO 

5.8313 

106.8266 

42 

360.5997 

-15.70CC 

■-.OCOC 

18 

157.0713 

-3.7306 

5.0420 

107.2209 

43 

377.3759 

-15.70CC 

-.occe 

19 

166.7475 

-4.5048 

5.8360 

106.9976 

44 

366.1521 

-15. ->000 

-.cccc 

--- 20 

- 17«,5?37 

-5.?444 

5.73P1 

K3.4397 

45 

394.9282 

-15.7CCC 

-.cccc 

21 

1P4.2998 

-5.9P86 

5.5570 

97.0143 

46 

4C3.7C44 

-15.70CC 

-.OCOC 

22 

193.0760 

-6.7770 

5.3311 

89.265C 

47 

412.46C6 

-15.70C0 

-.cooc 

73 

■ 2C1.p«72 

- 7.5411 

5.1-307 

02.6997 

4P 

421.2566 

-15.70CC 

-.OCOC 

24 

21C.6284 

-P.3245 

4.9P47 

78.0590 

49 

430.C33C 

-15.70CC 

-.cccc 

25 

210.4046 

-9.0798 

4.8360 

73.4903 

50 

43P.PC92 

-15.70CC 

c.occc 


60*6802' 

5?*616<f 

42.796<» 

' ?<T.T5?? 
16.5324 
7.64<;«) 

■="3.C3<;T' 

-.ccco 

-.coco 

-•COcO 

-•ooco 

-.cooc 

-.ccrcc 

-•ccoo 

-.cocc 

-•ccoir 

-.0000 

-.coco 

-.coco 

-.core 

-.coco 

■-.CCOO" 

• -.ccoo 
o.cocc 
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AP-ctclO WfVF OR*C- DPTTKIZATICN PASFP OK PAX, APEA 


2 


CAFE NO. 1 

^PACH ■ 2.7Ct NX ■ *0 MhfTA • 76 

0/0 ASFCCIATEr kTTH VAPJCl'S VALLES fF TI-FTA 



THFTA 

r/c 

c 

-9C.CCC 

2e.if 39*» 

1 

-65.CCG 

2P.C467C 

? 

-FC.CCO 

i>P.C192C 

7 

-75.CCC 

29.2761A 

u 

-7C-CCC 

32.21735 

V 

-65.0CC 

^7.5F6C7 

6 

-ec.ccc 

?C.?C95A 

7 

-55.CCC 

2i.„C779 

k' 

-50. cor 

?1.2PfP7 

Q 

-A5.CCG 

•IP. 95025 

10 

-^c.coc 

17.46070 

u 

-35. coo 

35.2533? 

1? 

-20.CCC 


i:h 

-75.CCC 

12.P59C5 

!4 

-20.CCO 

K.2C??? 

15 

-15.CC0 

n.f?61<3 

U 

-ic.cro 

n.7ec<;<^ 

17 

-s.tcc 

n. 44315 


u.tcc 

T C.C?5?C 

IF 

5.CCC 

li.F6c43 

?r 

IC.CCO 

n.5ifp' 

7] 

15.C0C 

c.4573? 

?? 

rc.ccc 

9.27667 


P5.CCC 

P.67515 

2^ 

^c.coo 

7.6F77P 

?5 

?f .coc 

7.6q?F^ 

?t 

<.c.cco 

5.M767 

27 

A5.CCC 

9.63512 

7f 

5C.COO 

9.91X57 


ff .( CO 

30.65450 

30 

fC.CCO 

12.7C551 

31 

f 5.CCC 

ll.FCeic 

?? 

7C.fCC 

12.C3396 

33 

75.CCC 

12.(7994 

3^ 

FO.CCC 

U. 49410 

35 

e?.tcc 

23.137C6 

36 

cc.ccn 

47.7l6Yf 


UTf>r \tr.\i}»c F^TTPt ATCCPA-FT rPAC.Of TRANSFFBPPr APPA TTSTP I«fTICNS 


FXACT vrn»»*F « 

17631.72223 

r /c 

rCl'IVALFNY 1 Mr * 

1763C ,6?4«=;: 

cry. 

Fxn CVT 


CPT. rrw*« 

success STC'* PfA^ufr 




CPTTPL'N FC. fCCY COW** , 6 ^ F 733 C ? t-L ? 
.: 672 C* 2 tr-C 2 AVFPAC-r FC. FOCY crw** .Pl 7 A 5225 r«C? 
r:‘^??’2?7i:-02 Prr^fiTiAL CPV^ THANrc. - PCicff 
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WFftp-CTFI n WAVC pR/if,' 


M4CH N0.« ^,700nc nhn. <»o J^npfT- 13 JBYWAV- 20 FATTC« ^*1«3F5 

o^ftWcppM ppc r> 0 T^'TS 



X 

V 

CHOPO 


XLF 

XTP 

Y 

1 

77.32PO 

o.oooo 

166 ,07wu 

0 

77.3280 

293.3980 

o.cooc 

2 

77.32PO 

9.06»« 

166.0700 

1 

77, *280 

29*. *960 

1.6563 

3 

83.1090 

<•,(^250 

160.13*0 

2 

77.32PC 

293.3980 

3.3125 

9 

93.16«r 

<".*'100 

19O.7C00 

3 

77.328C 

293.3950 

9.0666 

5 

116.9600 

16,3330 

125.3500 

9 

P3.109C 

293.2370 

6.625C 

6 

166.9POO 

*1.2*00 

77.2950 

c 

88.6799 

293.C751 

6.2F13 

7 

225.0100 


^2.6Plo 

6 

99.6559 

262,9196 

9.9375 

P 

225.P1C<^ 

97.KA50 

*2.^P10 

7 

100.9320 

292.7560 

11.5936 

9 

256.2100 

*•6.2500 

19.94*^0 

6 

1C6.2C61 

292.6C19 

13.25CC 


9 111 ,08^3 2^2. 1A,QC^3 

:0 117.7603 2A2.3710 16.5625 

11 123.5362 2A2.011? 18.2106 

12 12«5.3120 2 A3. 25 15 1 A. 87 50 

13 135.0676 2A3.6S17 21.5313 

If lfO.6637 2ff.l320 23.1P75 

15 lf6.63<5 5 2ff .5722 ?f .8f36 

It 152.A153 2f5.C12f 26.5C0C 

17 158.1912 2f5.f527 26.1563 

16 163.9670 2f5.P929 2Q.P125 

10 169,7f30 2f6.f39C 31.f666 

20 175.5196 2f7,fec7 33.3250 

21 1P1.2962 2ffl.9225 3A.76I3 

?2 1F7.0729 250.16A2 36.A375 

23 192.8f95 251.fC59 3P.0«36 

2f 198. 6?6? 252.6A77 39.7500 

25 20f.fO2P ?53.P69f *l.fC6? 

26 210.1795 255.1311 f 3. 0625 

27 215.9561 256.3729 ff.7196 

26 221.7328 257.61A6 A6.375C 

29 226.6523 256.6592 fP.C313 

30 229.5211 260.113A A9.6F75 

31 232.39C0 261.3675 51.3A36 

3? 235.2589 262,6217 53.CC00 

33 238.1276 263.8759 5f .6563 

3f 2A0.9967 265.13C0 56.3125 

35 2f3.e656 266.3692 57.9686 

36 2f6.73f5 267.6383 59.6250 

37 ?^o.6o33 260.6925 61.2P1? 

36 252.9722 270.1967 62.Q375 

39 255.391] 271.90C8 69.5936 

9C 25P.21CC 272.6550 66.250C 

FKPPNMApc TK*p^fT 

r A D n 1 

y Y 7 CHOfiO 

261.OCCO0 ’.OCCOO -If.OOCOC 25.CO00C 

277.OCOC0 1 1 .00000 -IF.OOCOC 9.0C0C( 


x/C 

7/C 


0.010 

C.OOO 


50.000 

l.*^00 


IOC .coo 

u.coo 
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CT^J 


X 

ZZt»f*tcr,v 

262*5Corr. 


V 

47.55030 


7 

0.0000<* 

XO.OCJtC 


CHCPr 

3P.75CCC 

5.00CC0 


X/C ri.nrj^ 

7/C o.con 


67.5dCr ItC.LuC 

1,500 u.COC 


V 

27 l,^jrrr:. 

2e?,5cc<*r 


C tM 

V 

'..►-or'K 


7 

-i^.orort 

-,QU0U( 


CHCPr> 

?4.?UCC 

c,?lOCC 


K/C '‘.000 

Z/C C,''00 


’’,'00 t7.5wC ICC.COC 

1 ,'OA 1.50C C.COC 


Wlf/C-orrv TUTCprrATTPM 


CHORr 

Y 

Y 

7 

T 

i»yjC 

77 , 'll?' c« 

4,<=7 ';oC 0 

-?. 120741 

o.ctcccc 

?.50 

01 ,.tpao77 

4.Q’jt(0 

-2.71?i’l 

1 . 6 S? 14 q 

t,\jC 

act 7 A 

4 ,Q 7 jCCCi 

-?,3f?36? 

2.37141P 

lo,oc 

ca,raQ75S 

4 . 07)010 

-l.e*343f 

2.F451 55 

2 u ,uf 

lir 

4.cj7crcn 

-i.5Pr7cf 

3,4f 7’0(; 

30 . ur 


4.q7jv00 

-?. 4 ’f 5 Rl 

a,ft?C36 

4 C. 0 O 

1 4 a,*»i 5 atA 4 

4 . 9700 CO 

-?.3413?1 

3.qf 5577 

50 . or 

745^54 

4.q7 0t'( 0 


4.Ct57U 

60 , Of 

17f ,C7iA-.4 

4 .q 7 'jC(^. 

-?.,q2?77? 

4.14P331 

7 C, 0 f 

107.C70174 

4 ,q 70 oco 

-3.477534 

3 , »■ P 5 q ’ 7 

ec.of 

‘>‘’0,1 04744 

4 , 97 jO (0 

-2.7tqC27 

3.132071 

Qu.or 

79 f , 7 Ciai 4 

4 ,Q 7 JLiO 

-?, 4 F 1 f 63 

1 .61’437 

lOf ,00 

960, a07qoa 

4.07 jj( 0 

-2,429??e 

o.ccoooc 






TA'iLF CF 

TujcYK-fsS 

rp FCR CfiV^RC 1 





XPCT 

t.rc 

ir.o'' 

20.00 

’C,OC 

4C.C0 

50.00 

frC.CC 

70. CO 

PO.CO 

90.0C 

100.00 

Y/P/2 












0,000 

.UOOft^P 

.AClo^a 

.00?®44 

.C06I45 

.00^561 

.0U9272 

,O07eP7 

.003950 

-.001610 

-.006792 

-.011173 

• 100 

•CC2C7P 

,O0”7P 

.304074 

.C06P7? 

,0t7q4u 

.f,u77^P 

.C054C? 


-.CC3C04 

-•0C7631 

-•C10O4P 

,2C0 

.0'!?43f 

,mf'cr>4 

.OC'Qo^C 

, C r. 5 c 1 c 

,002091 

-,t'j2-45 

-,0'Cf 9CP 

-.007914 

-.00P972 

-.0C965C 

-.CHOPS 

,3uC 

.02O7OC 

,n oi7-» 

.01477^, 

,005444 

,0tC?67 

-,C0P^93 

-.ci;7i4 

-'.C17524 

-•C16365 

-.014236 

-.C12393 

.400 

,02444? 

. A?’545 

• 12 P?4? 

,f 1 ;qc5 

.0CC759 

-.11C150 

-.01970? 

-.r?34/7 

-•C2?'44 

-.019935 

-.01f458 

,6CC 

.0?on4r 


.‘‘71015 

. i 4 c 4 

.00490? 

-.ccrfZP 

-,ciee47 

-.C2452? 

-.C3C:56 

-.030149 

-.07Qf?l 

,P(.C 

,0”2P4 

,rr*»nc? 


.c:'7r e 

.7CP291 

.OlC263 

-.Of ® zp: 

-.Clfc9C4 

-,C2?'1C 

-.027753 

-.03^997 

i.r.cc 

,0Pcr4p 

•C" ’^C4 

.01^2^: 

• 01 if'7P 

.Off f9? 

.0C1726 

-.003242 

-.ocfqic 

-.00^673 

-.012427 

-.CHIPO 
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ta«lF op 

THICKNESS 

CP PCP PIN 1 




XPCT 

0^00 

ir.oc 

70,00 

30,00 

4C.C0 

SO. 00 

6C.C0 

70.00 00.00 

90.00 

100.00 

ynn 











O.OC'O 


• oi^7q*^ 

,sJ0OQ7<^ 

• 0^12^‘0 

-,00479c 

-•004794 

-•0C8411 

-.016636 -.019829 

-.017861 

-.016626 

• IOC 


* 076?7ft 

• OlPfOl 

-.00CP19 

-.0C9144 

-.Oy«495 

-.012CC1 

-.023460 -.026663 

-.022615 

-.019596 

• 2CC 

,OF*:?*ac 

• 03'^700 

•01 3^7fl 

••0C74C6 

‘•011758 

-.C12541 

-.014711 

-.026307 -.031P62 

-.028586 

-.024020 

• 300 


• O-si^OO 

• 014‘>PP 

-.002657 

-.017740 

-•016217 

-.U9167 

-.C2973C -.03619? 

-.034809 

-.C300P9 

.^CO 


QP 9 

• 01 40*;? 

-.OC3047 

-.015775 

-•llCfOC 

-.023774 

-.03CP27 -.030312 

-.039674 

-.0^7008 

• eco 



. j1 7Q7p 

-.Cc37( 7 

-.016 8 PC 

-•C26C46 

-.072106 

-.C77rf ? -.041??? 

-.045329 

-.04457? 

• fuO 

•032707 

.01PBH 

•004 5 pc 

-•0C‘^9P9 

-.021011 

-•02P141 

-.O752C0 

-.041747 -.C4P2P5 

-.0A8865 

-.049274 

X • C w 0 “ 

•cisric 

-•r?o^3^ 

-.0?5P*iO 

-.0312fl 

-•0367C4 

-.C3C?79 

-•0412C7 

-.C43135 -.C45C63 

-.046990 

-.0*8938 





TAOLP op THKKNFSS CP FCP PIN 2 




XPC7 

O.CO 

10,00 

70,00 

70,00 

4C.G0 

50.00 

6C.CC 

7c.ro 80. CO 

9C.CC 

100.00 

Y/P/2 











^•COO 

,0?'J7«»7 

.071047 

.01?4,72 

.Oo^’Q0 

-•0C172P 

-•OOPS 5 7 

-.C142U 

-.019754 -,c?234fi 

-.022974 

-.023156 

• ICO 

•0??^ 

• 0?(KQQ3 

.01'3077 

•CC95C3 

-.0C1644 

-.011560 

-.019654 

-.C25P7F -.0291PO 

-.030011 

-.C30313 

• Zoo 

,0?FCQO 

•f ’10^^ 

• 0?7n?f, 

•0177CO 

•OuCf7p 

.-•C1C923 

-•C2CP24 

-.C28P71 . .033595 

-.035303 

-.0364C6 

• 3oo 


.071 770 

.025*40 

•01 5067 

• 0C^C43 

-•C077OC 

-.C19C19 

-.028961 -.C3634C 

-.038957 

-.0*0717 

• <ft -J 

,0^>57PT 

.O71F70 

•025073 

• faBPP9 

•UCP731 

-•003C46 

-.01554? 

-.026388 -.035770 

-.039P2? 

-•0*»034 

.<"00 

• O’lTP*^ 

, n 7 0 7 1 0 

.02441c 

•U17175 

.^.C953i 

•00CP7C 

-.007701 

-.017190 -.026773 

-.023473 

-.039857 

• eoc- 


• 0?47f 1 

♦019137 

.013010 

•0C7422 

•O0CP44 

-.CC6172 

-.013-^?? -.C23702 

-.027519 

-.033688 

l«0CO 



•009624 

•004«73 

•00CI22 

-.C04164 

-.OC7t7C 

-.C11156 -.014630 

-.017694 

-.C21159 





KAOFLIF GFtHCTPY 






onTr,TK* fy,Y, 

7) 


X 


Pious 

iPFA 



?13 


1 «. . 77Q00 

-5 .POOOC 

0«OCOGC 

2.e65CC 

25.78696 








2,0C7C0 

2.963CC 

?7.P^4P6 








ir.47( 

:cc 

3.633CC 

41.4650C 








2K525CC 

3.770CC 

44.65125 








2P.cl7Cf 

2.65400 

41.94575 








32.C670C 

3.4200C 

36.74541 








35.C4C0C 

3.42CCC 

36.74541 




rOTpT^' »X*Y| 

> '' ' 


y 


PiORS 

iPpA 



21f 

'•6’ono 

71 ,7( 

“^OOO 

-4.9000C 

C»OCoOO 

2.665CC 

25.7F696 








2.CCPC0 

2.9P3CC 

27.95486 








15.47C00 

3.633CC 

41.46500 








21.52 

SCO 

3.77CCC 

44:65125 








2P.017C0 

7.654CC 

41.94575 








72.CC*^CC 

3.42CCC 

36.74541 


. 






25 •C40CC 

3.420CC 

36.74541 
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ai'n'^AK-rv FjFin of bdhy on nacfuft 


naCfu»:(^) at Y« 1^,33CC0 


vcAo-fTr^n pcrr<n)pp tK^fjiTL’PE 
1 *:HPCK wAVrf 

y- CPI- o.oooooc cp?» 


V 

.. C-PI 

CP? 


U •UOvJul 

.02*;9RS ■ 



.026941 



.021P16 

• 0*^3 *=0 2 


.01E<574 



.014725 

^o.fP60?7 


.012273 

7'- , j27’U 


.011344 



.0103U 



.1/C679* 

oc ,Q^7^ot 


.00162? 

] J?.'*'’Q001 


-.002773 

T0'»,7?p’3<. 


-.005PC9 

117,0^90^^, 


- .o09o6C 

1 ? ^ , 0 ! *= f 


-.011200 

n'',‘*^777f 


-.OU614 

V*6.^1M45 


-.012841 

l*7.f7'^77,^ 


-^OTIPIS 

1<.7.??0V=0 


-.uce407 

1 .flORA^q 


-.VC5136 

7CA^Q?*:oog 


-.0C3o?t 

1 A1 ,OCRq’>» 


-.001347 

1 A7.PP71-C 


.OC0362 

1 79 ,qr?PO] 


.C0C41F 

170.11??AP 


-.OOC32P 



-.000931 

lOi.-iO^iTqQ 


-.o:J12I2 

T Of, 9004AC 


-.0012CP 



-•C013O4 

9AQ, 72a;ab 


-.001844 

?1 •=.'4PA9«;c 


-.C023o3 

'*?l ,6q<^‘=PQ 


-.002637 

?97,qpA5R4 


-.00345’ 

994,1 6^95<t 


-.007725 

740.^«^4*2P 


-.004592 

947,^*6401 


-.O0597E 

9K4 ,nqi 007 


-.007146 

^Amt r<^) 

AT Y- 31 

.25000 

MTAO-PTFI n PPFSFfPC 

^IGNATtP' 


1 TMprK WAVFS 



CPi- 

C.CwOtOO CP? 

y 

. CPI 

CP2 

7? , A591 R4 

o.cocnco 

.02136F 

*^4, 4f ?97P 


.020361 

^>7*071 R?C 


•0165C? 

0 P , 6' «,A 9 p 


.01405C 

0=. , 942^04 


.01113C 

Kt9,l04{,it 


.009264 


.32<;«?pc 


.g213pn 
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in. <.40^07 

npc 

1 ?0,1 ?9*’? 
n7.«503162 

n».R4flU7 

n0.1<»6702 

17«.®PQ3^? 

n^.QM0*»7 
lPT.:i?7736 
ni,7777P3 
lQ^,^4,7*»ft* 
701 .«*7PPI.0 
707.7«»71«51 
?n .<'<'?7 pq 
71 Q*»f 
77»>,033?Q»? 
,Q?f ^Q7 

2<»^..')5C15P 

7'••n.27P^P( 

7«A,*>7747C 


•008582 

•007»0^ 

•OOSl^C 

•001381 

-•CC20S7 

-•00«»39A 

-.00685^ 

-•v^OP<»73 

-.00P78t 

-•OOP71<. 

-•C0PP3P 

-•ootstc 

-•OC3887 

-•0022P2 

-^.ooion 

•OC027A 
• OC03U 

-•ooo2«ie 

-.0OC70« 

-•O00917 

-.000913 

-•OOtPPt 

-.00139; 

-.0C17<|1 

-•0021^6 


PCrVANCY PIFLO OP KACFLIPS ON POPY 
APP4^ IN Wl^iP PFGIDK 


Y 

Apnvr WING 

RPirw WING 

*»P,7f»7P4 

06,02532 

2P. 64354 

fl-»nnn 

03.6177C 

32.P5999 

P* • *3**7 

OJ, 63376 

34.43103 

pp «9f ^!>7P 

P7.4PP11 

36.53W56 

Q*». 77810 

P4,3^9?70 

38. 64261 

09, *50041 

80.76391 

40.457fl 

OR, 07077 

77.6535? 

41.57514 

74204 

76.69513 

39.49P53 

T 09 , 'if 7 7*5 

79.0339C 

37.60845 

1 JP.PP467 

75,36764 

35.89529 

112.2C50P 

74.99460 

34.35C37 

1 19,*'777r> 

7P.0763? 

32.75428 

1 1 ® ,P4Rfl 

76.7C057 

3C. 16993 

177,l(«,qQ? 

7P. 39843 

27.69466 

17^ ,^01 7^ 

»0. 17202 

25.354P3 

1 7«, PI 259 

P2.C2373 

?3.J34<5 

n?,l?3P7 

R3.9736C 

21,10919 

n9,499lP 

P4.0244C 

19.6C369 

1 R0,?7f 40 

97.99889 

1P.C9644 

147.0O7P1 

99.891P4 

16.69217 

14P.4m 7 

91,69775 

16,09590 

*»4P. 74044 

93.29t95 

13.72116 

n7,of 1 7K 

93,04074 

n. 13850 

1 ««,7P70f 

94.97092 

12.55165 

nR,7043R 

95.15670 

11.96139 

147,32460 

95.7C524 

11.36853 

149.74701 

96.1513P 

10.89925 

14P,f,6P3.7 

95.07972 

11.06222 
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9*. 73 7^9 

11,23429 


95,36598 

11.37491 

77«.6’?2(^ 

94.9253ft 

11.4P366 

1 0] ,qe3P7 

C4,1?4P? 

11,64254 

1 a«,27^»0 

9?,P?765 

12,65265 

1 Qo , CQityo 

91.21C3P 

n. 63516 

101 .017*7 

39,44071 

14,58433 

1 0^ , ?*9 OQO 

®7,*6??6 

15.49469 

TCP. 5^01^ 

P5,‘fC74 

16.3P474 


R3.4ft6P3 

17.4F375 

20277 

“1.15091 

lP.4fl9f? 

’C®. *7^09 

7P.6267P 

19.39454 

711,n4*«i0 

75.90P7C 

2C. 19236 

715.7*t7*'. 

73,0&C5e 

2C.PUP12 

71 P ,4PP07 

71 .46499 

19,92472 

.‘’007^ 

69.669P6 

IP. 96574 


67,701fcl 

17.0CF3P 

7‘>o^4«107 

65, *6620 

16.79066 

’PI .77‘i?o 

6? . 2R4P6 

15.621P1 


41.01 197 

14,67352 

’^q.^lKpl 

*^n.447«6 

19.59315 

’^l.’37?3 

5f.. 61189 

12.3921P 

MACFUrC^) ftT Y- u 

.33uCt 

nTNO-pTFin FPf'S'.'PP *?TGNATIPF 


7 tMrCK 

WAVF9 


y. CPI- 

O.OOCUOC CP? 

V- 7Ff..7955 

2? CPI- 

-.C39C90 CP? 

V 

CPI 

CP2 

•>4P, C7pr*>? 

C.COCCCC 

,016746 

?60,71777P 


.016215 

”i3.6770Pe 


.015031 

?*^7,U7<iO? 


.01^644 



,01267ft 

7r«.070»?5 


.01155^ 



•010447 

7*i7,o-»4U3 


,0‘CC3ft2 

7«o.A230^<5 


.0CP296 

P? 


,007247 



.006615 

9f ?,7 Q<,k^0 


•( 07264 

.1Q8°^Q 


.006312 

7f*.,31PAQt 


.003P67 



.001472 

^70,«i7PPop 


-,0C( e6t 

P7*».4<»7A7? 


-,tC2‘»43 

P 


-.004474 

?74,ip7?^^ 


-.006062 

->7fi. 710069 


-.OC9343 

’OO.OIIQ^C 


-.C11672 

7P3.0'96:’3 


-.013F61 

9Pf.,277*>*0 


-.01F2P7 

7P4,?C^*i?? 

-.019C9C 

.001529 

r®*^. 317110 


.001191 

?po, 4*00*6 


.0C1019 

709.':p3*9^ 


.C0CH56 

700,705107 


.O0C71F 


. 0167 ^^ 

.CU5?c 
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010^1 7 


• 0005*92 

• 000488 

• 00C411 
•OOC338 


wfrCEt LC(S) AT Y« ^1^25OC0 

^^r^p.PTCip PPC^SU^^f 5IGNATIPE 
? SHCCK WAVE!^ 

y« ?e?.G<i34M rpi« C^COOGCC CP2» 

y- 3?7.7P?663 CPI* -.01302<‘ CP?» 


y 

CPI 

CP2 

?ct,<H34<S3 

O.COOOCC 

.011955 



•011371 

7«o*761005 


•010472 

701 ,c»(.(»*^7C 


•00°5«9 

>o^,n?QAqe> 


•008737 



•CC79C3 

706r?61 048 


•007C82 


! 


•011955 
• CCC795 



RI.Tya^'CY FIFL'> of nacfufs on nacfiif 


to 

A 


MArPLLC AT Y« 16.33GOJ 7« -5.ROOC0 

AFT cwr AT X« ?<tP.<i6Q00 


np = <«:4|pc ^jrNATUPf FPn“ NACELLE AT Y- -16*33000 7« 

y rp 

O.vOOOC 

ppcrctipc CTrwftTUPF FPC'< hACFLLF AT Y« 31*2^tOC 7- 

Y CP 

C. 00000 
*oip«;3 

>^6.61^ .0179P 

.01667 
.Olga'S 

noF*;5MPC rTONMliOF FPCl** ^ACPLLS AT Y« -31.25000 7* 

y CP 

•*‘>4.P17 C-COOOO 


roMDorTTF 

y 

O.OvTO 
’^*:.60P 
,<^00 
7^f ,^1^ 

‘>cq,4i»i 


FTGNfiTlPP 

CP 

C .oCOoo 
C . wC 
.01FQ3 
.017PF 
.01^67 
,ul5’5 


MA^C1_IF AT Y. 31.?50jJ ?• -<1.90000 

ACT Fur at y> 253.71000 


ppCp<;ijoc ctcwaTIPF FPC« KACFLIF AT Y« 16.330CC 7« 

V r p 


740. ’"iP 

c.oooco 

’A 0 . 35 Q 

.01P03 

’41 .364 

.01798 

’49,7’0 

.01667 

’44.1 

.01535 

74?, 600 

.01<i05 

’4 7, Out 

.01281 

74 P.A 0 «; 

. 0 U 5 P 

740 .PO-» 

.01038 

751. POP 

.00020 

rq 

•OCPCA 

’*?.PA 1 

.00793 


poc<tSMPP cttnaTUPp FPC*< KACFLLF AT Y» - 16 . 33 uOC Z» 
y CP 

71Q,«a7 C.OCouO 

roc^CMpc cirMATUPr FRC'* KACFLIF AT Y* - 31 *? 500 C 7 * 

Y rp 

3^1 . L.C'OOOC- 


rnMopcTT'’ MGNATl’PF 
y CP 

0.600 C. 00000 


- ^ • P viOuO 


-<i.900CC 


-A.qOCCO 


-5.9000C 


-5.P00CC 

-<i.900CC 
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P40.^5R 

0,00000 

340. ’“0 

,01003 

’41 .’64 

.017Q8 

P42.770 

.01667 

’44.1P? 

,01535 

945.600 

.01405 

947.0C4 

*ul281 

94P.405 

,01150 

?4p* 0Q7 

,01036 

9*?1 .900 

.0052C 

9^2. 4CP 

•0UF04 

253.P41 

,00733 

PPHYANCY 

FIFLO OF 1 

^^Ftlc AT Y« 

16,?3OC0 

Y 

CP 

0.000 

0 , 0 c uOO 

73 P, apQ 

O.OCOOC 

992.300 

.021<?7 

79?.4?q 

,02192 

’33,903 

,C2C41 

”5,1 ’0 

•01P92 

’36. 4P*. 

,v1742 

937 , R41 

.01595 

9’0,1PO 

,01454 

940. 

.01315 

941 , PR? 

.01178 

943,990 

,01044 

944 , 37R 

• 00<312 

945 . 77Q 

.oC833 

246*fOl 

.CC914 

947 , P14 

.00704 

940,500 

,</J4R7 


?■ -f. 600(0 


qitnVAMry PIFL'" OP other nAGE NACELIF^ 

ppr^<1 |PF ftTNATUPE PRCM NACELLE AT Y« -16.33000 Z« - 

Y CP 

?PP, 00 '' C . 00000 

PPP55MPP cTfNATtPf cpcM nacelle AT Y* 31,?5000 ?• - 

Y CP 
0*00000 


Dpc5:<;iipp ^ttnatupf PeOM NACELLF AT Y» -31.25C0C 7« - 

y r p 

^TT. 7 ‘ j 4 0 *t '0000 

^•0 EFFECT 

RPMVANrY cTELn OF NACFLLF CN ITSELFflNACF EFFECT) 


MA^PU at y. 

Y 

OtOPO 

p « 3 .’ 0 A 

2 ’ 3*?09 

t ’ 5 . 00 ^ 


31.25OU0 

CP 

t.ncoco 

c.ooooc 

•C2422 
. 02384 
.C2220 


7 - - 4 .qOuOO 


«POCCC 

•RCCCC 

. 90 CO 0 
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’A0,?71 

94?, POQ 
?46,’14 

9«f ,71« 

940, 99Q 
■>C/^,fCl 

’^’.'*63 

174 


.02C5P 

•017?6 

.U5P2 

.034^1 

•tl2P2 
.01136 
.0090? 
.Cy9(jf 
.CC9c’t 
• Cf-F64 
.0C9?9 
.002C2 
-.00119 


B'lOvaNCv rp OTHFP IK^Gf ^/CFLLF^ 


poccriipc rTrMTuPt PPG- ^ACFLLF /ST Y» 16.3?wOC 7« -»,RJgOC 

X r p 

U.tvOCC 

.U675 

. 016 ?? 

.01*)0A 

.03 

.Jl26? 

.033^5 


ooc^5t|Dr cir^J^rrPP FPO- ^ACFLLF at Y« -16.33i;0t 7- -5.P00CC 

X CP 

99?,4«4 0.O(0LC 

poc^r,,cc rrr:t^ATUPF FRC« rflCELlE AT Y- -31.?5CCC Z« -^.90CCC 
X fP 

O.OCJOC 


'‘HMOpCTTP SIC»^'ATLIPF 


V 

O.DOO 

?^P, *;9r 
?4P,*^9(s 
?A9,1P4 
950. 6A4 
9<=?.M9 

9 fit 

955,096 


rp 

C. C DOOO 
o.Oo;»»jC 
.C1675 
.016?? 
•U1504 
•U1 3P6 
.U?6P 
.01155 
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DATA 

AND PPFSSUPE FIELD 

ACTING ON WING 


~ 

y 

p 

ARFA 

CP 

Y 

F(Y) 

O.OCOOOA 

O.UOOOOO 

O.OCbOOO 

.C91103 

c.ooocco . 

0.000000 

S.QPAAnn 

1 .3062C1 

3,030617 

.0911C3 

3.13C679 

•168986 

ll.POOAOA 

2.059176 

13.32C996 

.C7C566 

6.63561* 

.196566 

17.700000 

?.P4^^PC7 

25,626296 

.C61356 

1C.565036 

•129326 

23,600000 

3,637566 

37.123729 

.031026 

16.978632 

.106722 

29,f00O00 

3.967635 

69,656856 

.026325 

1C. 569273 

.089156 

35.^00000 

6 ,6 

61.637582 

.0165C5 

26.3C90P6 

.070686 

Sl,30OOO0 

6.P10676 

72.698526 

•012C7C 

29.?35393 

.058911 

<»7.?onrnft 

5.36=6C6 

83.828576 

•0^9575 

36.266732 

•056696 

53.300000 

'.50*^236 

95,352576 

.010591 

3C.2P291C 

.069518 

SQ.rooooA 

5,P1’003 

106.121C03 

.003636 

66,^23575 

•032618 

6^,000000 

6.06590^ 

116.83650? 

-•0C29CC 

69.736950 

.0087*1 

7O.»0OCOO 

6,19*5910 

120.6C3895 

-.Clo565 

55,260715 

-.013309 

76,7(.oroo 

^ ^ 7P 7P 10 

126,7C775e 

-.013702 

60.930253 ‘ 

-.027SPA 

ee.oroooo 

6.33106P 

125. 921^66 

-.017987 

66.721»13 

-.063*89 

8fi,*^C0C0r; 

^.3005P1 

126.712639 

-.C21C66 

72.6982?* 

-.053763 

9A .<»0O00C 

6,765663 

122.53Ct77 

-.02C01C 

78.726509 

-.055768 

ltO.?OOOOA 

6,167590 

3 19.5C3576 

-•C23956 

P6.P3176? 

-.oaiaai 

106,200000 

6.0??'>29 

116,319612 

-.C39952 

91,070995 

-.056715 

ll?,looroo 

S ,076PF2 

nC. 320612 

-.vl3555 

97.237966 

-.060359 

118.000030 

'.P51666 

lo7, 576327 

-.C06632 

1C3.326102 

-.026663 

123.QOOOOO 

e.PlC-PRO 

106.078961 

-.C039C5 

109.326667 

-.016563 

i?q.pooooo 

'.7P71 P* 

105.216692 

-.001669 

115.285816 

-.006666 

135,700000 

.79P769 

1C5. 606912 

.003265 

1?1.17283» 

.001739 

ni. 600000 

5 , P1 5?6? 

106.260163 

.C0167P 

127.015395 

•002005 

lA7,6f OCOO 


106.826936 

.C0C127 

132.875173 

-.001576 

153.40COOO 

5 , PI fl? 63 

107.081651 

-.C01267 

13P. 757761 

-.006668 

159.3OOOC0 

, P ^Q7Q2 

1C7, 123621 

-.10166? 

166,656878 

-.005817 

165. 200000 

^,P371 17 

107.060161 

-.001933 

15C.56C586 

-.005796 

171.300000 

5,fi'»68e5 

1C7. 031627 

-.COU86 

156.661168 

-.006257 

177.00CO0C 

*5,P?P»P1 

106.73P322 

-.002816 

162.381260 

-.00085? 

1P2.O0000O 

‘^.01066? 

106.066C52 

-.C036P2 

16P.3276P6 

-.011065 

IPB.POOOftO 

«^.7P571h 

105.168821 

-.CC6336 

17*. 290696 

-.013616 

i9<,,-»roroo 

5.76«C6? 

103.722611 

-.CC5563 

7PC. 289767 

-.016577 

?00,«‘00O0O 

5.693782 

101,867776 

-.006977 

1P6, 320068. 

-.017880 

206.5O0C00 

«, 63671 c 

99,798769 

-.CC711P 

192.366663 

-.022069 

212.6O0000 

5,5*^0126 

96.773228 

-.009539 

198.680361 

-.028689 

218,3CCC0C 

c,6354C6 

92,816012 

-.C11536 

206.668077 

-.03630* 

? 2 <i,?rocoo 

5,297076 

87.983666 

-.v13C66 

?K.c?7*^61 

-.038625 

230.1.O000O 

*5,1 2051 3 

f»2. 371 666 

-.016196 

217.257P2C 

-.06010? 

236.000000 

6,93 3776, 

76. 656389 

-.C12316 

223.6275C6 

-.060381 

261,000000 

6, 715935 

69.869160 

-.016290 

23C.C726C5 

-.065988 

267.O00O00 

6.667076 

62.129622 

-.019013 

276,666796 

-.050171 

253.70OO0A 

6, 1 7Q?36 

53.825726 

-.019066 

262.31PB5* 

-.05180? 

250.600000 

^.77766P 

66.70961 8 

-.C2?Cfic 

25C.138699 

-.056137 

265,«0C0Cn 

p , p ? 5 3 0 7 

36,960219 

-.022318 

257.133623 

-.050*31 

271.600000 

7 ,P67497 

25.672723 

-.019926 

266.258523 

-.0623d 

277.3(0000 

7.273607 

16.261C8C 

-.017316 

271.597598 

-.029909 

283.200000 

1.607P69 

0.121575 

-.006312 

279, 167536 

-.005395 

2PQ. 100000 

, O6Q0f <• 

2.269533 

.023198 

2P6. 96P337 

.03*512 

2«5 .000600 

,000010 

.OCOCOO 

.166521 

?q4,qqqq75 

.062392 



Borv PPESSl'PE FIFLR ACTIKF OK WTN6 


XPCT 

0 . 00 r» 0 PC 
*0.000000 
no. 000000 

f .000000 
^r.ouocto 
5«.000000 

10.000000 

'O.OCOtCc 

QO.OCOcCO 

15.000000 

55.000000 
95.0D00CC 

2C.CCOOOO 

6C.00GC0C 

lc0.606C0C 

25*CCCC0C 

65.00O0C0 

30.000000 

70.000000 

35.CC0C0C 

75.0C0C0C 

Y^B/? 









U • ooi/0 

o.ooocoo 

O.OOCOO'' 

n.oooooc 

O.OOiOlO 

O.OOCOOO 

C.COcCoy 

C.CCOCOC 

c.coococ 

V .CouccC 

O.COCOOO 

O.COGOCC 

o.oooooc 

,0 . 00 OCOG 
O.CGwCCO 
O.OCCCCC 

O.OOCOCO 

o.cocccc 

0.000000 

o.ooocoo 

o.ocococ 

C.CCOCOC 

.0250 

03^.061 

-.on^pn 

-.07gii^;,Q 

-.004029 

-.02716^^ 

-.04lCo7 

-.CC431P 

-.027^54 

-.028666 

-.006616 

-.C3163C 

-.014230 

-.CC8895 

-.035C04 

-•C05254 

-.011554 

•001266 

-.013617 

-.0CC41f. 

-.018743 

.0500 

-.0217?? 

-.01*0’* 

-.0267fl 

-.0.>2727 

-.01P179 

-.029445 

-,0C2f c? 

-,ol9t27 

-.027074 

-,C0?P?9 

-.620427 

-.015088 

-.0C539P 

-.623512 

-.C06706 

-.C071P2 

-.000707 

-.00P595 

•flCOCH? 

-.010976 

.0750 

-.C'OP?^? 

-.07C113 

-.001^4^ 

-.oi?ei; 

-.022323 

-.0C2326 

-.015607 

-.C240C3 

-.002489 

-.016124 

-.U17641 

-.003700 

-.017C2« 

-•C0P543 

-.CnfCPF 

-.003130 

-.00663P 

.OCC732 

-.0C7749 

•ljUO ' 

-.01 ’«*7 
-.0000*50 
-.007QO5 

-.01 79P3 
-.001472 
-.o3oep7 

-.0195C2 

-.U02C16 

-.C12P07 

-.C20791 

-.00211C 

-.C13P34 

-.015179 

-.CC3C2? 

-.014192 

-.007417 

-.004066 

-.0C2P23 

-.00*306 

.CC0627 

-.0C6146 

.1250 

-.01 ?*A? 

; 00009 ^ 
-.OOf?*** 

-.0U49f> 

-.001157 

-.O0P57T 

-.017624 

-.UOlPu5 

-.C10679 

-.016513 

-.001P46 

-.C1206P 

-.01344*5 

J02439 

-.012477 

-.C0664C 

-.C0234P 

-. 002625 

-.004754 

.CC055* 

-.CC5302 

.1501 

-.oi??*:* 

.doo?oc 

-.OC'703 

-.01528* 

-.00091? 

-.00676? 

-.CU261 

-.CC1571 

-.UCB761 

-.016815 

-.601649 

-.010?61 

-.012121 

-•0:i987 

-.on?7i 

-.006059 

-.C02P22 

-.C024«6 

-.003650 

.000501 

-.004622 

.2000 

-.OllA"! 

.COO^OA 

-,0O*OflQ 

-.C1?39P 

-.000543 

-.004565 

-.614,395 
-.00 J?u9 

-.005786 

/ 

-.614395 

-.041425 

-.007289 

-.ruuF 

-.001494 

-.008715 

-.005227 

-•00201P 

-.002307 

-.002641 

.000305 

-.003326 

.2500 

- . 0 1 3 ? *» 7 

-.00707' 

-.012132 

-.000254 

-.00365? 

-.013166 

-.000914 

-.<;v?9Pr 

-.012706 

-.001755 

-.004881 

-.008724 

-.001272 

-.006230 

-.C04636 

-.00139C 

-.002194 

-.00196? 

. -.0C0C31 

-.0C2454 

• 3000 

-.OIOP'4 

,0''07PK 

-.0'-|7?0C 

-.311305 

-.0OCO51 

-.0027PP 

-.0123K 
-.CC0635 
- 3 3 2 2 

-.011405 

-.C61C26 

063564 

-.C07434 

-.CC1163 

-.064263 

-.00*073 

-.001198 

-.002017 

-.00143? 

-.000189 

-.Oviecf 

.3500 

-.0T021* 

,0Oo?fcp 

-.00?77T 

-.010P31 

-.002121 

-.011197 

-.0CJ404 

-.OL2515 

-.C09P75 

-.CO0P39 

-.C02962 

-.006344 

-.OP1057 

-.063226 

-.CC2613 

-.C01C76 

-.00!«7O 

-.001330 

‘ -.oco^r.T 

. -.00129* 

.AOOO 

-.fl097-»f 

,000^10 

-.001P91 

-.01 0474 
.C0C265 
-.00161? 

-.C1Q214 

-.000194 

-.001F96 

-.COP410 

-.600502 

-.00222? 

-.005399 

-.000861 

-.CC257P 

-.CC3224 

-.0CKC9 

-.001767 

-.001006 

-.00045; 

-.ooion 

.4500 

-.OOOMO 
,00^’^? 
- ,000007 

-.00OQ64 

.00032? 

-.0:)113? 

-.0f937P 

.OCOOl? 

-.0C14K 

-.CC7O09 

-.606'34f 

-.CC1652 

-.004529 

-.C0068F 

-.001902 

-.002904 

-.CCCP45 

-.001674 

-.000951 

-.0C0566 

-.000C4P 


246 


• 5000 

-.000905 

-.00913? 

-.00PC6C 

-.0O9P06 

-.003717 

-.0C25C6 

-.001525 

-.000589 


•000?7? 

•OOC29R 

.ccoise 

-•CCC161 

-.000439 

-.000693 

-.000810 

-.000902 


-•OOOQ3C 

-.OOCQ?Q 

-.00097P 

-.001210 

-.001432 




• 6000 

-• 00 »C ^6 

-.006553 

-.004952 

-.063436 

-.002586 

-.001014 

-.001171 

-.000514 


• 0001 «'? 

.00C26I 

.CC0279 

•CC0131 

-.0CCCP4 

-.00C285 


■■-;6eo63f 


-• 00 CY 1 O 

-.000804 

-.CC0823 

-.COOe 22 

-.CQ083P 




.7000 

-.0041OP 

-.003210 

-.002673 

-.002137 

-.001676 

-.001773 

-.000870 

-.e00452 


-.00^014 

•00C2?? 

.000243 

•C00254 

.000245 

•cocna 

-.000018 

-.00014<9 


-•000?67 

-.00C375 

-.0004P2 

-.000580 

-•00064C 




• 9U0C 

-,00«p4« 

-.005070 

-.004310 

-.0C3555 

-.002909 

-.002516 

-.002124 

-.001745 


-.00749? 

-.001150 

-•OCOP 66 

-.000564 

-.C0C260 

.000044 

.000217 

•000224 


•00C75? 

.00C24O 

•0tU227 

.000134 

•000C41 




• 9000 

<;<;4 

-.006893 

-.006742 

-.006632 

-.006353 

-.005753 

-.005153 

-.004560 


-.007QO1 

-.002422 

-.002P53 

-.CC2563 

-.002274 

-.001985 

-.001695 

-.001477 


-. 00 ’?^’ 

-.001047 

-.000637 

-.000612 

-.000399 


• 


.9500 


-. 0 O 6 P 0 O 

-.006891 

-.C068CC 

-.00670R 

-.006617 

-.004529 

-.006433 


-•0^61«? 

-.005646 

-•0C514I 

-.004635 

-.C04151 

-.003672 

-.00319? 

-.002745 


-,009^04 

-.002263 

. -. 00202 ? 

-.C017P2 

-.001566 



_ 

l.OOOO 

-•0063PP 

-.006453 

-.CC651F 

-.OC6583 

-.006648 

-.006713 

-.006746 

-.006673 


-.006(^00 

-.006577 

-.006457 

-.006280 

-.006307 

-.006233 

-.005872 

-.005460 


-•oo^r4» 

-.004635 

-•C04234 

-.CC3843 

-.003457 







TABLE CP TKPUT 

7/C CPPINATFS 





XfCT 

o.oorcno 

7 . 500i>OC 

5.000COC 

10.COOOOO 

20.00CC0C 

30.0000C0 

40.000000 

90.00CCOC 


fo.booooo 

TO.OOOuOO 

Po.CCOCOC 

90.0000CC 

ICC.COOCOO 




Y/P /2 









0.0000 

o.ooocoo 

.97COOO 

♦714O0L 

.072000 

1.C5000C 

1.149QCC 

1.200000 

1.23QOOC 


1.24CC00 

1.1700C0 

.937CC0 

•546000 

O.OOCCCC 




.0790 

O.OOOCOO 

.•‘7CC00 

•714CCC 

•P72000 

1.Q50LCC 

1.145CC0 

1.200000 

1.23OC0O 


1.740003 

1.17C00O 

•937C0C ' 

.5460CC 

Q.OCQCOC 




• lOOC 

O.OOOCOO 

.*■^0000 

•714U00 

.P7200U 

J.C5CC0C 

1.1450C0 

1.200000 

1.230000 


1.74OC00 

1.17COOO 

.937C0C 

.546000 

O.OOCCCC 


. 


• 1^39 

O.OOCfOO 

.99COOO 

•712tOi 

.P72000 

1.054C0C 

1.1560CC 

1.213000 

1.235CQ0 


1.997roo 

7.127OO0 

•883^CC 

•5C700W 

CtOOcoor 




.2^65 

o.ococoo 

.590000 

.715CCC 

•876000 

1.12600C 

1.1740C0 

1.235000 

1 1.290000 


1.77QOOO 

1.0«7COO 

•P40CC0 

•474000 

O.OOCCCC 


- 


• 4717 

0.000000 

•“7CO0O 

.727CO0 

•9U2000 

1.W98C0C 

1.22CCCC 

1.289000 

1.315000 


1.767C0C 

1 .l\/50t0 

.P4200C 

.47300C 

o.oocooc 




.7176 

O.OOOCOO 

.586000 

•729OC0 

•911000 

1.174000 

1.268000 

1.343000 

1.375000 


1.77C000 

1.15*000 

.eeotoo 

•4950U0 

. 0 .000000 




.7177 

0.000000 

.134000 

•261C0C 

.495000 

.880000 

1.155CC0 

1.320000 

1.379600 

... ..... 

l.?70C00 

1.1550C0 

. PPOowC 

.405000 

o.oocooc 




1.0000 

o.ooocoo 

.134000 

•261000 

.491000 

.880000 

1.155CCC 

1.205000 

1.379000 


1.370000 

1.155000 

•860C0C 

.495000 

0.000000 








TiBLF DF TMKKNcs? pPFSSliPF CCPPFTCTcNT 


XPCT 
Y/B/Z / 

o.or 

^o.or 

*.no 

F*.UO 

10.00 
70. -jC 

15. CO 
75. CO 

2C.0C 

PO.OC 

25. OC 
P5.00 

30. CC 
90.0C 

35.00 

95.00 

*c.oo 

lOt.Ot 

*5.€0 

50.00 

55.00 

OfUCO 

O.OOOOOC 

.ocni5’ 

.007177 

-.003317 

. n r*oc 
-. 1035P7 

,023*27 

-.Ot*127 

.012P19 

-.gL777u 

.007R65 

-.013*85 

,CC5';7* 

-.017*13 

.0C3529 

-.021552 

,002812 

-.P?6*97 

•0C5389 

.0033C* 

.000610 

.025 

.oracty 

,ori«5f) 

,007590 

.000311 

.013617 
-. )r?°7o 

.0] *3P0 
- . Oc 60C 5 

— . j 1 y c 5 2 

.CC7cf 3 
-.01*3U 

.0Cfl*5 

-.017CF7 

.005P*'1 

-.C?0**F 

.007*22 

-.025*7* 

•0C2533 

.001087 

•0C059* 

.050 

.OlOC’Pi' 

,r-i 1 7-»* 

-,007^*A 

.015775 

-,no76Po 

,U3*02 

-.006770 

.ol?*'=* 
- . 0 1 C C P P 

.OCJOPOI 

-.01*021 

,Cg*<;7C 

-.018PC7 

.0C3P67 

-.023*27 

.00*276 

-.0263*8 

,002871 

.003567 

•001*63 

.075 

.0^52*1 

-.0C174f 

,51091 

-.007711 

,nof6?? 

.0051 F5 
-.Olo2fO 

.00027^ 

-.-J13PC6 

•OuPf 35 
-.01**23 

.CC*3?9 

-.021*23 

,CC*3C5 

-.025755 

.003885 

-.02766* 

•0011*9 

.001533 

.001519 

• 100 

,0^3^70 

• .urip-x? 

. .0C750? 
-.00^20* 

-.00*«3C 

-.X-0576 

.0C*326 

-.0]37P1 

.01 7*C* 
-..U73P? 

,0u* 8*0 
-.020C** 

.CC2678 

-.C?**2* 

•003111 

-,C?8f 57 

.002031 

-.C2988P 

•0C126* 

.001830 

-.0C0366 

.125 

-.or?ArB 

, OO^qql 
-.0P777S 

-,0l 27K4 

.Cv.25*6 

-.(’155CP 

•01*161 

-.jjP^OO 

.007533 

-.021*82 

•CC 1 622 
-.025638 

.CC125F 

-.0297C6 

.001»!PC 

-.032118 

.0C093P 

.00003? 

-.001399 

.ISy 

.133C06 
-,0OAf P6 

.cnso7i 

-,01p7^'J 

-.01050^, 

-.mspF 

-.CL3362 

-.01*760 

.3c3e2P 

-.01**21 

.002311 

-.023*9? 

-.CC051* 

-.0?*2?C 

.C01C*1 

-.029067 

.00105* 

-.C72f*5 

-.000970 

-.001306 

-.000325 

.200 

,0*0571 
-.Of *'06^ 

-,nfteqro 
1 760 

-.''0O170 

-.51'*7p 

• 000^7 F 
-.010702 

-.G(17qi 
-.0/1 709 

-.00C91C 

-.02517* 

.vCC970 

-.C?P6J* 

-.1 J0705 
-.C31297 

-.C02*6P 

-.07727* 

-•0C106C 

-.001078 

-.00*266 

.250 

.OAOBop 

-.OCPAll 

-.(‘0«63f 

-.013725 

-••11 7 1 OF 
-.117*10 

-.(•(■*1( 3 
-,0?01f P 

-.UC5151 

-.0231P* 

-.00**6U 
-.P26 P20 

- .00272* 
-,C3C**7 

-.000705 

-.037C70 

-.001555 

-.C7*1?C 

-.0C3226 

-.003**5 

-.00*986 

• 3iO 

-.omo^ 

-,r p«-o?o 

-. iniP7 

-,01 779p 

-.uf Q*'f * 
-.022-P7 

-.wt*t** 

-.^26212 

-.Cn5P5* 

-.029P32 

-.CC*f in 
-.w?n2* 

-.0027'* 

-.07*307 

-.CC799* 

-.077307 

-.001«*C 

-.00*837 

-.007*19 

.3*'r 

,0*<507f' 

-.w11^39 

,or76pf^ 

-.116711 

-. 

-.M2107? 

-.••1**17 

-.02?0(7 

-,0iCC9O 

-.JZ7272 

-.COP 770 
-.03C7*5 

-.003*95 

-.03*698 

-.i.C3PC7 

-.w3620? 

-.00*303 

-.Q7P299 

-.005877 

-.006363 

-.008351 

.^00 

.0*0*10 

-.0T**6! 

.001 7P7 

-.010767 

-.72n7<^ 

-,ul 7**r 
-.0251** 

-.0 -K-fv 
-.029715 

-.CK*‘*9 

-,033397 

-.CC77F6 

-.(.3*28? 

-.CC*‘'5C 

-.C3sr76 

-.005187 

-.0787*8 

-.CC5759 

-.008316, 

-.011C57 


.032^1 p 

-.r.^*73ij 
-.O’OCf * 

-.ol7?2y 

-.127CS] 

-.2156! 7 
-.C26P*6 

-.xH762P 

-.J3C957 

-.0C7985 

-.033339 

-.0C86r* 

-.037*21 

-.006773 

-,(.*017? 

-.007*8* 

-.0*2379 

-.0091 ?8 

-.008*86 

-.012*53 

.5tO 

.Olfir?*? 

-.or^^or, 
-,r»?i 601 

-.^13575 

-.02*276 

-.01 702P 

-.< ?P02? 

-.C179Q0 

-.v72Hjc 

-.Clin* 

-.07*115 

-.UC???? 

-,c79'99 

-.0078*^5 

-.c*n°? 

-.007*51 

-•C*?**6 

-.010319 

-.013963 

-.pl*79« 

• fCw 

,OPOP’o 

-.o21?7a 

-.001 97A 
-.P?f706 

-.010*1 7 
-,0?qoo6 

-.015COP 

-.033137 

-.yl*7Pt 

-.037**6 

-.01*226 

-.0*12P* 

-.U356 3 
-.0*3*7? 

-.01175* 

-.0***3! 

-.C1396* 

-.0*5*?c 

-•0150C* 

-.017331 

-.019086 

. 70o 

.OCl’Or' 

-,«C*70q 

-,091701 

-,01 OOPf 
-,07601 7 

-.01*763 

-.C'7o7 6e 

-.0153*1 
-.0*21 ’6 

-.0159** 

-.o**?*o 

-.(•17C2* 

-.0*8955 

-.vlPCB* 

-.051593 

-.C18C67 

-.C?*7?3 

-.017739 

-,0193*« 

-.023903 

. BoO 


,076070 

-.07Sfj17 

-.O’QIP* 

.O21P60 

-.w*275* 

,015?** 

-.0*5QP9 

,00863? 

-.0*922* 

.C021P6 

-.052261 

-.CC3937 

-.05**95 

-.cictot 

-.056739 

-.015977 

-.031*3* 

-.026871 

• ^CO 

.0A53.OC 

,r6l qqp 

. J7P60 5 

.035217 

.J31F21 

.02*96? 

.C2122C 

.015*7P 

.009736 

.003179 

-.003818 

-.01081* 


N> 

4 ^ 

-a 


248 


• <J»0 
1*000 


077P11 

-.O^AOIA 


-.03'565e 

-.0A1A6C 

-.0^5631 

0^19070 

-•0525C9 

-.055998 




OAf ?9f: 

,nA?i 90 

.OA0015 

•03^007 

• 033162 

.029C19 

• 029877 

.020735 

.016592 

•OllOCO 

.005275 

-.000499 

0063 7A 

-•031Q70 

-•03 PD?? 

-.f 2A077 

-•030130 

-•C3616A 

-•C92797 

-.099790 

-.C56832 




,0?Ao:»? 

,0Oor^7 

•0P0TA3 

•0277AP 

•02535A 

• 022959 

.020565 

.018170 

.015966 

.012097 

.00862P 

.00520B 

0017PO 

“.ccieio 

-•005C37 

-.0C«A3A 

-.oiieao 
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APPENDIX A 


INTERACTIVE GRAPHICS 


The cathode ray tube (CRT) display and program coding for the 
design and analysis system are based on the NASA-LRC CRT and 
associated software. Hovjever, all display portions of the system 
coding are subroutined or overlaid from the basic programs, so 
that the system could be readily converted to other CRT 
arrangements. 


The basic input parameter required to activate the graphics 
routines is the executive card CRT (punched in columns 1-3) , which 
may be placed at the beginning of the data decJ<, or anywhere else 
in the input that an executive card may be read. If the CRT card 
does not appear in the data deck, no graphic displays will be 
generated. 


The CRT card is actually an on-off device. Successive readings of 
the CRT card either turn on the graphics, cr turn them off and 
place an end-of-file mark on the hard-copy file, depending upon 
the previous status of the graphics routines. However, the usual 
mode of graphics operation is to place a CRT card at the beginning 
of the data deck, if graphics are desired. 


BASIC CRT OPERATION 


several types of video displays are generated by the design and 
analysis system, using the NASA-LRC software. These include: 

• Menus 

A list of display choices with corresponding 
function keys 

• Edit tables 

A list of numbers with variable names 

• Plots 

Displays of x-y plots 


When a display is complete, one of two system messages will appear 
at the top of the video screen. If the display is a menu, the 
message AWAITING OPERATOR ACTION will appear. To continue 
processing, the user must press a defined function key, selected 
from the menu. The second system message is PLOT FRAME COMPLETE. 
When this message appears, the graphics software is programmed to 
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allow (a) editing of the display variables, (b) resumption of 
program execution, or (c) hard copy plot generation. If (b) is 
selected, the user presses function key 3 (NEXT FRAME) . Editing 
and hard copy options are discussed on pages 25 U and 255. 


Menus 

Menus consist of a set of display choices, together with defined 
function keys. Some menu lines display sets of function keys. 
For instance, a menu line may say FN KEY 6 DISPLAYS WING 
THICKNESS. Pressing key 6 will bring up a second menu, with the 
message FN KEYS 1 THRU 20 IDENTIFY AIRFOIL NUMBER, which would 
require the user to select one of the input airfoils. It should 
be noted that the upper key number (20) is the maximum number of 
airfoils allowed in the input. For a particular case, hov;ever, 
the user may have input only 7 airfoils. If the user now presses 
an undefined function key (8 thru 54) the message AWAITING 
OPERATOR ACTION will appear and another function button must be 
chosen. 


Edit Tables 

If the display contains an edit table, the user may now use the 
console keyboard to type in a new value for any variable in the 
table. The variable name used on the display is first typed, 
followed by an equal sign and the new value, followed by the 
console keys RETURN and E0M. (e.g., CONSTR(3) = -1.0 will change 
the third value of the array C0NSTR to -1.0) . The new value will 
be displayed at the top left of the video screen. 


The IRC software allows the definition of only one edit format per 
display in the using program- It can happen that there are both 
fixed and floating point numbers on the screen to be edited. If 
this happens, the edit format can be changed by the typed-in 
message F0RMAT = XXX RETURN E0M (where XXX is the desired 
format). This format remains in effect so long as the display is 
up, i.e., until key 3 is pressed. In case of doubt, the display 
will identify the current format if the message F0RI4AT = RETURN 
E0M is typed. 


Special Usage of Key 55 

Function key 55 is used in two ways. If the statement “RESUMES 
EXECUTION" appears on the menu line and key 55 is selected, the 
current graphic program will be terminated and execution will 
continue at the next executable statement encountered- If the 
statement "DISPLAYS PROGRAM 0PTION MENU" appears on the menu line. 


254 


and key 55 is selected, the current menu will be erased and the 
previous menu redisplayed. 


Hard-Copy Plots 

Each time the system message "PLOT FRAME COMPLETE” appears on the 
display screen, the user has the option of generating Varian hard- 
copy plots of the current display, assuming the run terminates 
normally and the job control cards specify the correct post- 
processor. Selecting key 6 (RECORD PLOT) or key 8 (RECORD 
PICTURE) followed by key 3 (NEXT FRAME) will save the display 
information and continue processing. 


GRAPHICS USAGE 


The principal uses of the graphics routines in the design and 
analysis system are to display the configuration, edit input 
geometry, and to display and/or alter the basic program 
calculations . 


There is no provision in the system to alter the input data stream 
on-line, so the intended usage of the graphics and the input data 
card set up must be carefully coordinated. Limited capability to 
redirect the system calculation sequence is available and these 
options are displayed on the CRT screen when encountered. 


Geometry 

Configuration geometry may be displayed either from the PLOT 
module, or, in simplified form, from the geometry module. The 
PLOT display draws a picture of the configuration on the screen 
(as instructed by the input view cards) , but has no edit 
capability. All editing of geometry must be performed in the 
geometry module. 

When the geometry module is entered from the executive to read or 
change configuration geometry (executive cards GE0M, GE0M NEW, 
FSUP or WGUP) , the CET program DISGE0M is used to display and/or 
edit the configuration geom.etry. The first menu generated gives 
the user the option of executing or bypassing the video displays: 

FN KEY 1 DISPLAY AND EDITS GEOMETRY 
FN KEY 55 RESUME EXECUTION 

When key 1 is selected, the program option menu appears: 

FN KEY 1 DISPLAYS CONFIGURATION PLANFORM 
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FN 

KEY 

2 

FN 

KEY 

3 

FN 

KEY 

4 

FN 

KEY 

5 

FN 

KEY 

6 

FN 

KEY 

7 

FN 

KEY 

8 

FN 

KEY 

9 

FN 

KEY 

10 

FN 

KEY 

11 

FN 

KEY 

12 

FN 

KEY 

13 

FN 

KEY 

1 4 

FN 

KEY 

15 

FN 

KEY 

16 

FN 

KEY 

17 

FN 

KEY 

18 

FN 

KEY 

19 

FN 

KEY 

20 

FN 

KEY 

21 

FN 

KEY 

22 

FN 

KEY 

23 

FN 

KEY 

55 


DISPLAYS FUSELAGE AREA VS X 
DISPLAYS WING CAMBER (0 VS X) 

DISPLAYS WING CAMBER (0 VS Y) 

DISPLAYS WING CAMBER (0/C VS Y) 

DISPLAYS WING THICKNESS (0/C vs X/C) 

DISPLAYS FUSELAGE SECTIONS (NON -CIRCULAR) 

EDITS CONFIGURATION CODES 

EDITS PERCENT CHORD ARRAY 

EDITS X,Y,0 AND CHORD (AIRF0ILS 1-10) 

EDITS X,Y,0 AND CHORD (AIRF0ILS 11-20) 

EDIT/DISPLAY WING T. E. (T00RD) 

EDIT/DISPLAY WING T.E. (T00RD + 0LE) 

EEIT/DISPLAY WING THICKNESS (0/C vs X/C) 

EDITS FUSELAGE X ARRAY 

EDITS FUSELAGE 0 ARRAY 

EDITS FUSELAGE AREA ARRAY 

EDITS X,Y,0 AND D OF NACELLES 

EDITS NACELLE X ARRAY 

EDITS NACELLE R ARRAY 

EDITS X,Y,0 AND CHORD OF FIN AIRFOILS 
EDITS X,Y,0 AND CHORD OF CANARD AIRFOILS 
EDITS CAMBER 0 ARRAY 
RESUMES EXECUTION 


The table below describes the tunction of each key. 

key FUNC T ION 

1 A plan view of the configuration geometry is 

displayed. 

2. A plot of fuselage area versus station is displayed. 

3. Given an airfoil number 1 through 20 (1 being most 

inboard) a side view plot of camber {camber value + 0 of 
leading edge) versus station at the Y of the specified 
airfoil is displayed. 

4. Given a percent chord number 1 through 21 (1 at leading 

edge) , a rear view plot of camber (camber value + 0 of 
leading edge) versus Y at the percent chord specified, 
is displayed. 

5. Same as key 4 but camber value versus Y 

6. Given an airfoil number 1 through 20 (1 being most 

inboard) , a side view plot of airfoil half thickness 
(upper and lower) versus percent chord at the specified 
airfoil, is displayed. The array cf thicknesses (THK) 
is displayed below the plot and may be edited by the 
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user, THK (1) represents the half thickness at the 
leading edge. 

7. Given the fuselage segment number 1 through 4, and the 
section number 1 through 30 within the segment, the Y 
and 2 coordinates defining the fuselage half -section are 
displayed. The horizontal X axis is positioned 
vertically at the fuselage centerline 2 value (2FUS) . 

8. The basic geometry input parameters JO through XBARIN 
are displayed on the screen and nay be edited by the 
user. The program defined format is 14. If it is 
necessary to modify variables REFA, CBAR or XBARIN the 
user must first change the format to floating point, 
such as F8.4, 

9. The percent chord array (XAF) is displayed on the screen 
and may be edited by the user. 

10/11 Four arrays, XLED, YLED, 2LED and CLED representing the 

X, y and 2 coordinates of the input airfoil locations of 
the wing leading edge and the airfoil chord lengths are 
displayed on the screen and may be edited by the user. 
Key 10 displays coordinates of first 10 airfoils and key 
11 the last 10 airfoils. 

12/13 Keys 12 and 13 provide a special capability to remove 

"spikes” or irregularities in the wing camber surface. 
A plot of camberline 2 values (from array W20RD) or 2 + 

2 versus Y along the wing trailing edge is displayed. 
The corresponding table of 2 or 2 + 2 le values is 

displayed in a table under the plot, which may be 
edited. When the NEXT FRAME key is depressed, the 
following menu appears: 

FN KEYS 1 THRU 21 DISPLAY PERCENT CHORD LINES 
TRAILING EDGE MAY BE EDITED 
FN KEY 33 TWISTS WING TO MATCH EDITED T. E. 

FN KEY 34 RESTARTS WITH ORIGINAL CAMBER DEFINITION 
FN KEY 44 SAVES NEW CAMBER DEFINITION 
FN KEY 55 DISPLAYS PR0GRAM 0PTION MENU 


KEY FUNCTI ON 

1-21 A plot of B or 2 + Ele versus Y at the percent 

chord selected is displayed. 

21 The 2 or 2 + 2 le array is displayed below the plot 

and may be edited. 

33 If the trailing edge has been edited, the remainder 

of the camber surface definition is altered, by 
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34 


linear twist, to agree with rhe trailing edge 
change. The trailing edge is redisplayed. 

Restart option. If the change to the trailing edge 
was made incorrectly, the original camber surface 
may be recalled and the editing redone. (The 
restart option is available until key 44 is 
depressed) 

44 The wing camber surface, WZ6RD, which was altered 

in a scratch array until new, is permanently 
changed to match the surface displayed under key 
33. 

55 Return to redisplay complete option menu. 


14 


15 

16 

17 

18 

19 

20 

21 


22 


23 


Given an airfoil number 1 through 20, a side view plot 
of airfoil thickness versus percent chord is displayed. 
The thickness array of the specified airfoil is also 
displayed below the plot and may be edited. 

Given a fuselage segment number 1 through 4, the array 
of fuselage X values for the segment are displayed and 
may be edited. 

Given a fuselage segment number 1 through 4, the array 
of fuselage g values for the segment are displayed and 
may be edited. 

Given a fuselage segment number 1 through 4, the array 
(A) of fuselage area values for the segment are 
displayed and may be edited. 

Four arrays, X, Y, g and D, representing the coordinates 
of the nacelle origins are displayed and may be edited. 
Given a nacelle number 1 through 9, the array of nacelle 
X coordinates are displayed and may be edited. 

Given a nacelle number 1 through 9, the array (R) of 
nacelle radii values are displayed and may be edited. 
Given a fin number 1 through 6, the variables XL, YL, g. 
L, CL, XU, YU, EU and CU, representing the X,Y,g and 
chord lengths of the lower and upper fin airfoils are 
displayed and may be edited. 

Given a canard number 1 or 2, the variables XI, YI, El, 
Cl, XO, YO, EO and CO, representing the X,Y,E and chord 
lengths of the inboard and outboard canard airfoils are 
displayed and may be edited. 

Given an airfoil number 1 through 20, the array (C) of 
camber values for the airfoil are displayed and may be 
edited. 


Skin Friction Module/Near-Field Wave Erag Module 

When the skin friction program executes, the force coefficient 
summary from the program may be seen, or bypassed, according to 
the menu below: 

FN KEY 1 DISPLAYS SKIN FRICTION RESULTS 
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FN KEY 55 RESUMES EXECOtION 

Siirilarily, function keys 1 and 55 display or bypass the sununary 
results from the near field program when it executes. 


Far-Field Wave Drag Module 

When the far-field wave drag program executes, the menu choice of 
display or bypass first comes up. If display (FN key 1) is 
selected, the display program (DIS080) will give the user the 
option of generating displays as follows: 


FN KEY 1 
FN KEY 2 
FN KEY 3 
FN KEY 4 
FN KEY 5 
FN KEY 6 
FN KEY 7 
FN KEY 8 
FN KEY 55 


ERASES SCREEN 

DISPLAYS GRID 

DISPLAYS BODY AREA VS X 

DISPLAYS OPTIMUM BODY AREA VS X 

DISPLAYS CONFIG AREA VS X 

DISPLAYS RESTRAINED CONFIG AREA VS X 

INTERRUPT PROGRAM TO ALLOW HARE COPY PLOT GENERATION 
DISPLAYS FAR FIELD WAVE DRAG SUMMATION 
RESUMES EXECUTION 


The user's options at this point are different from the other 
displays. Here the user constructs the plot to include as many 
curves as desired, with or without a grid, . and may or may not 
generate a hard copy plot. To v,iew the configuration area plot, 
the user need only select key 5 (followed by key 1 to remove the 
plot) . If the user wants a hard copy plot cf all curves with a 
grid, he selects keys 2, 3, 4, 5, 6 and 7 followed by keys 6 or 8 and 
3 (NEXT FRAME) . He may then resume execution, display the drag 
summation or build a new display after erasing the current display 
with key 1 . 

If the user selects key 8, the menu is erased and the wave drag 
pregram drag summary is printed (illustrated by typical values) : 


70 CHARACTER TITLE ARRAY FOR CURRENT CASE 


CASE= 14 MACH= 2.700 NX= 50 NTHETA= 36 

WING VOLUME CHECK 

EXACT VOLUME = 11432.023 

EQUIVALENT BODY VOLUME = 11429,954 


20.27199 
.00263 
.002481 

DRAG OF TRANSFERRED AR^ DISTRIBUTIONS 


ENTIRE AIRCRAFT 
D/Q = 

CDW = 

OPT. CDW* = 


259 



7 


0PTIMUM EG. B0EY CEJW* = . .00089225 
AVERAGE EQ, B0DY CDW* = .00104445 
POTENTIAL CDW* CHANGE = -.00015220 


At this point, the system message PLOT FRAME COMPLETE will appear. 
To get a hard copy plot of the display, press key 6 or 8. 

To continue, the user selects key 3 which erases the screen and 
re-displays the function key menu. 


NOTE: There is one instance when the wave drag display 

subroutine will not be called. That is when the 
restraint points exceed allowable st-orage of 33, which 
causes the optimization calculations to be omitted- 


Wing Design Module 

The graphics capability of the wing design program consists of: 

• display of "bucket” plot, drag-due-tc-lift factor (K^) 
versus Cmo. 

e versus Cmo for camber surface constraint solutions, 

if requested 

• Editing of the design solution variables (Cmo, C^) and 
constraint or restart codes 

• continuation to next input case or return to executive 


The design camber surface, which is automatically stored in common 
block CAMBER, can be viewed in the geometry module, but not in the 
wing design module. 


The initial display to appear in the wing design module is the 
bypass or display menu: 

FN KEY 1 DISPLAYS BUCKET PLOT 
FN KEY 55 RESUMES EXECUTION 


When key 1 is selected, the optimum drag-due-to-lift versus cmo 
"bucket" plot is displayed. Additional symbols are also plotted, 
giving the flat wing (>) , uniform load (xj , and three term ( a ) 
solutions. (The uniform load and three term solutions will be 
plotted only if those solutions have been calculated) . 
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Syirbcls (9) are then plotted, corresponding to solutions from the 
constraint options 1,2,3, and U, if requested. And, finally, up 
to 10 symbols (9) are plotted giving the option 4 solutions from 
previous design cases (if the current, case is one of a series of 
wing design cases) . 


After the bucket plot is generated, the NEXT FRAME key beings up 
the set of current design inputs; 


70 CHARACTER TITLE OF CURRENT CASE 


CMO 
CLDZIN 
RESTART 
C0NSTR (1) 
C0NSTR (2) 
C0NSTR(3) 
C0NSTR (4) 


= .0200 

= .1000 

= 2.0000 

= 1.0000 

= 1.0000 

= 1.0000 

= 1.0000 


The user may edit any of the variables on the display. If editing 
is performed, the wing design case may then be re-executed when 
the NEXT FRAME key is again depressed, which generates the menu; 

FN KEY 1 EXECUTES NEXT CASE 

FN KEY 55 CALCULATES EDITED DESIGN POINT 


If key 55 is selected, the program returns to the wing 
optimization overlay, and recalculates the wing design for the 
edited design inputs. If key 1 is selected, the program continues 
to the next statement in the normal execution process. 


When the wing design case is completed, and key 1 is selected, a 
final option menu is displayed; 

FN KEY 1 TERMINATES WING DESIGN PROGRAM EXECUTION 
FN KEY 55 READS NEXT DATA CASE 


The purpose of this choice is to permit the user to abort a series 
of wing design input cases once the desired wing design has been 
obtained. 


Lift Analysis Module 

Graphics options provided in the analysis module consist of; 
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III 


o Display and editing of wing twist array 

o Editing of configuration angle of attack, and canard and 

horizontal tail setting (if used) 
o Editing of Mach number, and inputs SYMM, WHUP, and 
ANYB0D 

o Display of wing pressure coefficients and fuselage 
upwash 

o Display of force coefficient summary 
The initial menu seen is: 


FN KEY 1 
FN KEY 2 
FN KEY 3 
FN KEY 4 
FN KEY 55 


DISPLAYS WING TWIST (DEG) VERSUS SPAN 

EDITS WING TWIST ARRAY 

EDITS CANARD ANGLES Of ATTACK 

EDITS SYMM, WHUP and ANYB0D 

RESUMES EXECUTION 


The user selects the function key associated with the task 
desired, noting the following conditions: 

1. If function key 1 is selected and nc twist array was 

input, no plot will be generated, and the user will be 
required to select another function Key. 

2. If function key 2 is selected, the variable TWISTN (the 

current number of twist angles in the array ATWIST) and 
the ATWIST array are displayed. If entries are added or 

deleted in ATWIST, a corresponding change must be made 

in TWISTN, 

3. If function key 3 is selected, the variable ALPN (the 

current number of canard angles of attack in array TCA) 
and the TCA array are displayed. If entries are added 
or deleted in TCA, a corresponding change must be made 
to ALPN. 


When key 55 is selected, the analysis module continues execution, 
halting with the menu. 


FN 'KEY 1 
FN KEY 2 
FN KEY 3 
FN KEY 4 
FN KEY 55 


DISPLAYS UPWASH VERSUS PERCENT CHORD 
DISPLAYS UPWASH VERSUS PERCENT SEMI-SPAN 
DISPLAYS WING PRESSURE VERSUS PERCENT CHORD 
DISPLAYS WING PRESSURE VERSUS PERCENT SEMI-SPAN 
RESUMES EXECUTION 


which provides the display options indicated. 


Selection of keys 1 through 4 brings up cne of the following 
secondary menus: 

FN KEYS 1 THRU 21 IDENTIFY SEMI -SPAN PERCENT 
FN KEY 55 DISPLAYS PROGRAM OPTION MENU 


262 


FN 

KEYS 

1 

THRU 

11 

IDENTIFY 

PERCENT CH0RD 

FN 

KEY 

55 

DISPLAYS 

PROGRAM 

OPTION MENU 

FN 

KEYS 

1 

THRU 

41 

IDENTIFY 

SEMI-SPAN PERCENT 

FN 

KEY 

55 

DISPLAYS 

PROGRAM 

OPTION MENU 

fn' 

KEYS 

1 

THRU 

20 

IDENTIFY 

PERCENT CHORE 

FN 

KEY 

55 

DISPLAYS 

PROGRAM 

OPTION MENU 


If no fuselage was input, function keys 1 or 2 will produce no 
response. Key 55 returns to the primary menu- 

Upcn resumption of the analysis calculations, program FINISH is 
entered which halts with the menu: 

FN KEY 1 DISPLAY DRAG DUE TO LIFT PROGRAM RESULTS AND 
EDIT NEXT HORIZONTAL TAIL ANGLE 
FN KEY 55 RESUMES EXECUTION 


If key 1 is selected, the drag summary table is printed 
(illustrated with typical values) : 


70 CHARACTER TITLE FOR CURRENT CASE 


MACH NUMBER = 2.70 
CONFIGURATION ALPHA = 0.00 
CANARD ALPHA = 0.00 
HORIZONTAL TAIL ALPHA = 0.00 


CL 

CD (OFF) 

CM (OFF) 

CD (ON) 

CM (ON) 

. 00 

.000551 

.0080 1 

.000645 

.00598 

.01 

.000451 

.00677 

.000525 

. 00474 

. 02 

• 

.000480 

• 

.00554 

• 

.000533 

• 

.00351 

• 

. 18 

m 

.018392 

• 

-.01424 

m 

.018121 

m 

.01627 

.19 

.020603 

-.01548 

.020311 

.01751 

. 20 

.022942 

-.01671 

.022639 

.01874 

NEXT 

HORIZONTAL 

TAIL ALPHA 

(TKALP) = 1.50 



In the table, the (otf) and (on) refer to nacelles. Canard alpha 
and horizontal tail alphas are not printed if no canard or 
horizontal tail is present. 


It is possible to trim the configuration by the proper selection 
of horizontal tail ctngle. If there will be another horizontal 
tail angle, its value is indicated as shown- The value may be 
edited by typing THALP = XXX RETURN E0M. Key 3 (NEXT FRAME) will 
then resume execution. 


A broader editing capability for altering the calculation sequence 
is enabled by the next menus to appear. The primary menu sets up 
the choice: 

FN KEY 1 ALLOWS USER TO VIEW AND EDIT NUMBER, 

CONFIGURATION ALPHA AND CANARD ALPHA, FOR 
CURF.ENT AND NEXT EXECUTION CYCLE 
FN KEY 55 RESUMES EXECUTION 


Selection of key 1 displays the current Mach number, configuration 
alpha and canard alpha. In addition, it displays the next 
parameter in the cycle to change, which may be edited by the user 
(typical values are shown) : 


CURRENT MACH NUMBER = 2.14 

CURRENT CONFIGURATION ALPHA = 1.70 

CURRENT CANARD ALPHA = . 50 

NEXT CANARD ALPHA (CAN) = .95 

- or - 

NEXT CONFIGURATION ALPHA (C0N) = 1.87 

- or - 

NEXT MACH NUMBER (XMCK) = 2.30 


The program execution sequence is canard alpha loop, configuration 
alpha loop and Mach number loop, in that order. When the 
individual loops are complete, the words CURRENT and NEXT are 
replaced with LAST. 


The user has the option of editing the variables CAN, C0N and XMCH 
when they appear on the screen. 
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